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Artwork featured in this report is 
from the PaintFest America event 
held in Omaha. The initial concept 
was simple: unite cancer patients 
across the country through the 
common goal of care and comfort. 
The execution, on the other hand, 
was quite complex and depended 
on the dedication of cancer centers 
all around the country. In 50 days, 
FFHA set out to paint and donate 
a total of over 200 murals across 
50 cancer facilities in all 50 states, 
plus the District of Columbia. Each 
participating hospital and cancer 
center painted between three and 
ten murals. 
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The Network Cancer Committee Proudly Presents  

2016 Cancer Center Annual Report
This year our annual report focuses on the diagnosis and 
treatment of colorectal cancer. Colorectal cancer is the 
third most commonly diagnosed cancer in both men and 
women. The lifetime risk of being diagnosed is about one in 
20. We know with early screening and testing, colon cancer 
is preventable or treatable. If the entire population was 
screened by the age of 50 per the recommended guidelines, 
the number of colorectal cancer-related deaths could be cut 
by 60%. CHI Health remains dedicated to the early detection 
and treatment of all cancers as the earliest stages to ensure 
the most comprehensive care for our patients before, during, 
and after treatment. 

The CHI Health Henry Lynch Cancer Center had a successful 
2016 as a service line. It was full of exciting events that 
demonstrate our dedication to our patients and the 
communities we serve. 

Our Cancer Program underwent network reaccreditation 
through the American College of Surgeons Commission  
on Cancer. In April, we completed the two-day survey 
process and achieved a three-year approval status with  
five commendations as an Integrated Network Cancer 
Program (INCP).

Another major accomplishment was at the Breast Health 
Center (BHC) at Lakeside earned the prestigious distinction of 
becoming a CHI Health Breast Center of Excellence. Currently, 
only 11 Breast Health Centers out of 8,000 have achieved 
this honor. In order to receive this recognition, the BHC must 
be certified by three national accrediting bodies: National 
Accreditation Program for Breast Centers (NAPBC), National 
Quality Measures of Breast Centers (NQMBC), and American 

College of Radiology (ACR) Breast Imaging Center of 
Excellence. This is the highest achievement obtainable. 
This shows our continued commitment to comprehensive 
breast health within our community. 

In July, our Cancer Center at Bergan-Mercy was selected 
by the Foundation for Hospital Art to host the PaintFest 
America Program. PaintFest selected only one center 
in each state to host this event, and we are very proud 
to have been chosen.  PaintFest’s mission is to bring 
comfort and hope through art to people in healthcare 
facilities. Cancer survivors, families, and the Cancer 
Center staff worked together to create the murals that 
are now on display in our three cancer centers and 
featured in this year’s annual report.

Lastly, our Oncology Update for Health Care 
Professionals held in October was hosted at 
Creighton University and was telehealthed across our 
CHI Health organization. Over 100 physicians, nurses, 
and other healthcare professionals participated, 
and learned about the most recent advances to 
enhance knowledge, skills, and performance in the 
evaluation and treatment of breast cancer, lung 
cancer, and melanoma. 
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2016 ANNUAL SITE TABLE

 CLASS OF CASE SEX

  Total    Non    
Primary Site Cases Analytic  Analytic Male Female

Oral Cavity & Pharynx:     
Tongue 9 9 0 7 2
Salivary Glands 2 2 0 1 1
Gum & Other Mouth 2 2 0 0 2
Nasopharynx 4 4 0 2 2
Tonsil 10 10 0 9 1
Hypopharynx 1 1 0 1 0

Digestive System:
Esophagus 28 26 2 23 5
Stomach 25 17 8 17 8
Small Intestine 12 12 0 8 4
Colon Excluding Rectum 155 145 10 75 80
Rectum & Rectosigmoid Junction 66 63 3 41 25
Anus, Anal Canal & Anorectum 9 9 0 3 6
Liver & Intrahepatic Bile Duct 23 23 0 16 7
Gallbladder 5 5 0 2 3
Other Biliary 6 6 0 4 2
Pancreas 76 75 1 36 40
Other Digestive Organs 2 2 0 1 1

Respiratory System:
Larynx 14 14 0 11 3
Lung & Bronchus 284 272 12 124 160
Other Respiratory 1 1 0 0 1
Mesothelioma 3 3 0 1 2

Bones & Joints:     
Bone & Joints 2 2 0 0 2

Soft Tissues:     
Soft Tissue (including Heart) 4 2 2 2 2

Skin:
Melanoma - Skin 77 70 7 43 34
Other Skin 11 11 0 6 5

Breast:
Breast 448 429 19 5 443
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 CLASS OF CASE SEX

  Total    Non    
Primary Site Cases Analytic  Analytic Male Female 

Female Genital System:
Cervix Uteri 8 8 0 0 8
Corpus and Uterus, NOS 54 52 2 0 54
Ovary 15 11 4 0 15
Vagina 1 0 1 0 1
Vulva 7 6 1 0 7
Other Female Genital Organs 1 1 0 0 1

Male Genital System:
Prostate 229 209 20 229 0
Testis 14 14 0 14 0
Penis 5 4 1 5 0

Urinary System:
Urinary Bladder 93 91 2 63 30
Kidney & Renal Pelvis 90 85 5 62 28
Ureter 7 7 0 5 2
Others Urinary Organs 2 2 0 1 1

Eye & Orbit:      
Eye & Orbit: 1 0 1 0 1

Brain & Other Nervous System:
Meninges 37 37 0 11 26
Brain 18 17 1 9 9
Cranial Nerves & Other CNS 5 5 0 2 3

Endocrine System:
Thyroid 38 38 0 12 26
Other Endocrine (including Thymus) 19 15 4 9 10

Lymphoma:
Hodgkins 11 11 0 6 5
Non-Hodgkins - Nodal 53 52 1 30 23
Non-Hodgkins - Extranodal 36 35 1 15 21

Hematopoietic Reticuloendothelial:    
Lymphocytic Leukemia 29 27 2 16 13
Myeloid & Monocytic Leukemia 32 32 0 14 18
Other Leukemia 4 4 0 3 1
Multiple Myeloma 27 22 5 13 14

Miscellaneous:
Ill-Defined and Unspecified Sites 95 94 1 48 47

Total 2,210 2,094 116 1,005 1,205
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2016 Cancer Incidence 
By Site and Gender
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CHI Health/Omaha Metro  - CP3R Cancer Program Practice Profile Reports

MEASURE MEASURE TYPE GOAL 2013 2014 2015

Colon

At least 12 regional nodes are  

removed and pathologically  

examined for resected colon cancer

QUALITY  

IMPROVEMENT

85% 86.4% 87.0% 87.3%

Adjuvant chemotherapy is  

recommened , or administered  

within 4 months (120 days) of  

diagnosis for patients under the 

age of 80 with AJCC stage III (lymph 

node positive) colon cancer

ACCOUNTABILITY 90% 84.6% 100.0% 92.9%

Rectum

Preoperative chemo and radiation 

are administered for clinical AJCC  

T3N0, T4N0, or Stage III; or treatment 

is recommended; for patients under 

the age of 80 receiving resectionfor 

rectal cancer. 

QUALITY  

IMPROVEMENT

NA 100.0% 100.0% 100.0%

CHI Health 5-year Observed Survival Rates for Colorectal Cancer

Outcomes Data
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Establish a Vision

(Above) PaintFest Art: America
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Radiology plays an integral role in the care 
of the patient with colorectal cancer (CRC).  
Various imaging modalities are used before 
a diagnosis of CRC is made, during the 
initial diagnostic work-up, and as follow-up 
while treatment is ongoing. In addition, the 
subspecialty of Interventional Radiology is 
involved in the care of the patient with CRC 
during both the diagnosis and treatment 
portions of the patient’s care.

Radiography 
Abdominal radiography is an easily 
performed and readily available imaging 
modality that can be useful as a first step in 
the evaluation of patients presenting with 
complications of colon cancer, such as large 
bowel obstruction or perforation. They are 
often the first radiology test performed 
during initial presentation and are useful 
following surgical intervention.

Double-contrast barium enema is one of 
the modalities approved for colon cancer 
screening; however it has been used with 
decreasing frequency in recent years due 
to its limitations in comparison to newer, 
more sensitive and accurate radiological 
modalities. Sensitivity for detection of 
polyps less than 1 centimeter in size is less 
than 50%, the accuracy of double-contrast 
barium enema is under 80%, and the false-
negative rate is 22.4%.

Computed Tomography (CT) 
CT scanning is used before, during, and 
after the diagnosis of CRC has been made.  
It is an essential tool for the  screening, 
staging colon cancer, assessing and staging 
recurrent disease, and detecting the 
presence of distant metastases in CRC.

CRC Screening 
CT colonography, also known as virtual 
colonoscopy, provides an alternative 
method for screening for colorectal 
carcinoma and is used as an alternative 
or complementary diagnostic test to 
conventional optical colonoscopy. It is a 
minimally invasive examination of the colon 
and rectum designed to evaluate for polyps 
and neoplasms.  

Much like a diagnostic colonoscopy, virtual 
colonoscopy requires 24 hours of bowel 
preparation, with a combination of dietary 
restrictions and medications in an effort to 
remove all material in the colon that could 
obscure an underlying polyp.   

Once the patient has prepared for the 
examination, a rectal tube is inserted and 
room air or carbon dioxide is insufflated 
into the colon under controlled pressure to 
provide full colon distention. Supine and 
prone CT images are then obtained through 
the colon.  If all segments of the colon are 
not adequately imaged, then additional 
imaging is obtained after repositioning. 
Advanced processing of the acquired 

Chad Eicher, MD 
Interventional Radiology

Colorectal cancer 

Radiology



images allows for conversion  
of 2-dimensional (2D) axial, 
coronal, and sagittal images  
into 3-dimensional (3D) 
endoluminal rendering or  
“fly-through” techniques that 
simulate traditional optical 
colonoscopy views.

Indications for CT colonography 
are similar to those for 
colonoscopy and patients 
are divided into one of three 
categories:  screening, surveillance, 
or diagnostic. Screening seeks to 
detect polyps in a precancerous 
stage and colon cancer in an 
early stage. For disease screening, 
the US Multi-Society Task Force 
on Colorectal Cancer, American 
Cancer Society, and the American 
College of Radiology recommend 
a screening CT colonography every 
5 years.  Symptomatic patients and 
those who have had an abnormality 
detected on a screening exam fall 
into the diagnostic CT colonography 
category. The most common reason 
for diagnostic CT colonography is 
for individuals in whom a complete 
optical colonoscopy was unable 
to be completed.  Surveillance CT 
colonography includes monitoring 
people with known colorectal cancer 
and repeat examinations are tailored  
to a patient’s individual case and 
treatment plan.

The accuracy of CT colonography 
compared with traditional optical 
colonoscopy has been greatly studied 
over the past 15 years. A large CT 
colonography-based screening trial  
in the United States in 2005 estimated 

a sensitivity of greater than 90% for the 
detection of polyps larger than 1 cm. 
Subsequent trials have reported lower 
sensitivities ranging between 55% and 
60%. A large study in 2008 reported a 
specificity of greater than 90% and a 
sensitivity of 90% for polyps larger than  
9 mm and a sensitivity of 85-89% for 
lesions measuring 5-9 mm.

Disadvantages of CT colonography in 
comparison to traditional colonoscopy 
include radiation exposure and the inability 
to biopsy any detected lesions at the time 
of the test. 

CT colonography also carries a small risk of 
procedural complication, including bowel 
perforation, although at a lower rate than 
traditional colonoscopy.

CRC Staging  
CT scanning plays a key role in the staging 
of colon cancer. CT scanning can help 
identify characteristics of the primary as 
well as locoregional and metastatic spread.  
Tumor characteristics such as size, degree 
of wall invasion, and extension into the 
mesentery can be assessed, as well as 
the presence of lymph node and distant 
metastases, which are major factors that 
influence patient prognosis.  

The primary tumor may be unapparent 
on CT staging, particularly if the lesion 
is relatively small, flat, or the bowel is 
filled with feces. Lesions may appear 
as asymmetric wall-thickening, focal 
intraluminal masses, or they may  
be annular. 

Occasionally, a colon carcinoma 
presents as a stricture with large bowel 
obstruction. Adenomatous polyps and 
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adenocarcinomas enhance with contrast on contrast infused 
CT scans. As tumors progress, vascularity is recruited into 
the tumor and adjacent mesentery. Currently, a large trial 
(FOxTROT) is investigating the potential beneficial effect 
of neoadjuvant chemotherapy for patients with high-risk 
colon cancer as determined by tumor characteristics on CT. 
In this trial, patients with tumor invasion of 5 mm or greater 
beyond the bowel wall are classified as having high-risk 
tumors and receive neoadjuvant chemotherapy.

The accuracy of correctly identifying metastatic lymph 
nodes has been reported to be as high as 80%.  The 
detection of involved lymph nodes is based on size criteria 
with nodes greater than 10 mm in diameter considered 
abnormal. No specific CT tissue characteristics have been 
identified that enable discrimination between enlarged 
benign nodes and enlarged malignant nodes. Unfortunately, 
nodes less than 1 cm in diameter can contain malignant foci.

CT can detect metastatic lesions in various locations. 
Hepatic metastases are the most common site of distant 
spread and develop in 50% of cases. Adrenal metastases 
may occur in as many as 14% of patients with colon cancer. 
Other common sites of metastases include the lungs, 
peritoneum, and omentum. 

CT in surveillance after colon cancer therapy 
For patients with an established diagnosis of CRC, current 
guidelines recommend annual CT surveillance of the chest, 
abdomen, and pelvis. The American Society of Clinical 
Oncology (ASCO) guidelines recommend CT surveillance 
based on meta-analyses, showing CT scanning or liver 
imaging is associated with a survival benefit.  

Those who undergo liver imaging have been found to have 
a 25% decrease in mortality rates as compared to those 
who do not undergo such imaging. Chest CT scanning 
has proven to be of benefit due to its ability to detect a 
high proportion of resectable lung metastases often not 
associated with elevation of CEA markers. 

Magnetic Resonance Imaging 
MRI is used in the staging of rectal tumors, CRC screening, 
and in the assessment of specific organs such as the liver, 
brain, and adrenal glands. 

Rectal cancer staging 
MRI has been shown to be able to reliably exclude T3 
tumors with a negative predictive value of 97% although 
there is difficulty in differentiating desmoplastic reactions 
in the perirectal fat (T2) and true tumor infiltration. 
Preoperative MRI is able to determine tumor distance from 
the mesorectal fascia. Tumor distance from the mesorectal 
fascia has prognostic significance as it is a predictor of tumor 
positivity at the circumferential resection margin after a total 
mesorectal excision. Identification of involvement of the 
mesorectal fascia has treatment implications as guidelines 
recommend neoadjuvant chemoradiotherapy in such cases.

CRC screening 
MR colonography has improved and advances have been 
spurred on by improvements in both equipment and 
technique. During an MR colonography exam, the patient 
is imaged prone and supine. Patient comfort with the MR 
colonography process has improved due to fecal tagging 
techniques that reduce the need for pre-examination  
bowel preparation. Contrast between the colonic lumen  
and potential polyps are created through either a bright 
lumen (gadolinium enema) or dark lumen (water/air/ 
carbon dioxide) technique.  Unlike CT colonography,  
MR colonography does not expose the patient to ionizing 
radiation and can accurately identify polyps 10 mm or 
greater in size. In light of the lack of ionizing radiation,  
MR colonography may play a role in screening for younger 
patients with genetically increased risks for colon cancer.

CRC metastasis staging 
MRI is useful for detailed evaluation of specific organs  
when there is concern for potential metastatic disease.  
It is able to fully evaluate the brain in cases of suspected 
brain metastasis and to more fully characterize 
indeterminate adrenal lesions often detected with other 
imaging modalities. MRI has the highest sensitivity 
for detecting liver lesions smaller than 1 cm and is 
recommended as the preferred first-line modality for 
evaluating colorectal liver metastases in patients who  
have not previously undergone therapy.

Positron Emission Tomography (PET) scanning 
For patients with CRC, PET is used in pretreatment staging, 
posttreatment follow-up, and surveillance. PET measures 
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glucose uptake of the tissues of the body and relies on 
increased glucose metabolism of tumor cells as compared 
to background tissue. It calculates a semi-quantitative 
measure of glucose uptake known as the standard 
uptake value (SUV). Generally, CT images are acquired 
simultaneously in order to improve spatial resolution and 
anatomic localization of structures. PET is able to achieve 
sensitivity and specificity similar to contrast-enhanced 
CT scanning. In certain instances, such as monitoring 
response to therapy, assessing for recurrence in patients 
with elevated carcinoembryonic antigen (CEA), assessing 
for hepatic metastases post partial hepatectomy, and 
differentiating local recurrence versus scar, small studies 
have shown incremental benefit of PET as compared 
to conventional diagnostic imaging. High costs of PET 
scanning provide a barrier to more widespread adoption 
of this imaging modality.

Interventional Radiology 
Interventional Radiology (IR) is playing an increasing role 
in the diagnosis and treatment of the patient with CRC. 
The role of an interventional radiologist spans across 
numerous phases of care, often starting with biopsy 
of a potential metastatic lesion and continuing with 
venous access device placement for chemotherapy and 
focused novel treatment modalities including tumor 
ablation and embolization. Interventional radiologists 
use image-guided technology such as fluoroscopy 
(live X-rays), computed tomography (CT) scans and 
magnetic resonance imaging (MRI) to place devices 
such as needles and catheters inside the body and treat 
patients non-surgically. As an alternative to open surgery, 
interventional radiology procedures can reduce risk, pain, 
and recovery time for patients.

Biopsy 
IR physicians are able to biopsy a wide variety of tissues  
in the body by using fluoroscopy, ultrasound, CT, and  
MRI to guide a needle into the area in question and do so 
in a non-invasive way. The need to obtain larger samples 
and more tissue has grown with the identification of 
specific tumor markers and mutations within cancer  

cells that effect treatment choices. With IR’s ability to 
perform biopsies in a minimally invasive fashion, the 
patient is able to undergo an outpatient procedure with 
low risk and minimal discomfort and the oncology team 
is able to gain valuable information needed to treat the 
patient in the most optimal manner possible. 

Central Venous Access Devices 
Port-a-catheters, Hickman catheters, pheresis catheters, 
and peripherally inserted central catheters (PICC) lines 
are some of the most commonly placed "central lines" 
by IR. These devices are placed using ultrasound and 
fluoroscopic guidance to gain access to blood vessels. 
Once they are placed they can be used for drawing labs, 
delivering chemotherapy, collecting stem cells, or infusing 
intravenous fluids and blood products. Depending on the 
device, they can also be used during imaging, such as CT 
scan and MRI. Another common reason for having these 
devices placed is to preserve peripheral veins, or after a 
point when the patient has received multiple rounds of 
treatment through peripheral IVs and the feasibility of 
placing further IVs becomes increasingly challenging.

Ablation 
Ablation is the deposition of energy into a tumor using 
percutaneous electrodes, antennae, or probes with the 
intent of destroying the tumor and a margin of normal 
surrounding tissue. These procedures can be further 
divided into cold (cryoablation) and hot (microwave/
RFA/IRE) methods of ablation. These procedures are 
done percutaneously with the device placed directly 
into or next to the tumor utilizing either ultrasound or CT 
scan imaging. CT or ultrasound is also used during the 
treatment itself to ensure complete and safe treatment of 
the tumor. Ablation is a local treatment and only treats the 
specific area of energy deposition. In patients with CRC, it 
is primarily used in liver and lung metastatic lesions when 
disease is limited to the specific area being treated.

Embolization 
Embolization refers to the endovascular delivery of an 
agent such as particles, chemotherapy bound to particles, 



or radioactive particles with the intent of damaging tumor cells with minimal collateral 
damage to normal parenchyma. Radioembolization (selective internal radiation 
therapy) is commonly used to treat metastatic liver disease in patients with CRC.

The treatment involves injecting tiny microspheres with low levels of radioactive 
material into the arteries that supply the tumor. Microspheres target liver tumors  
by taking advantage of the liver's dual blood supply and relative hypervascularity  
of liver tumors. 

For example, metastatic liver tumors greater than 3 mm receive in excess of 80% of 
their blood supply from the hepatic artery, whereas normal liver tissue is predominantly 
fed by the portal vein. During the procedure, the radiologist inserts a catheter into 
the blood vessels (hepatic arteries) that supply the tumor and then injects 30-60 
micron radioactive microspheres that travel to the area of the tumor and lodge within 
the smallest blood vessels of the tumor. Over a period of two weeks, the therapeutic 
dose is delivered. The microspheres contain yttrium-90 (Y90). Y90 is a beta-emitting 
radionuclide that acts locally at the tumor site, as the beta particles travel at most 
11 mm in the liver due to their relatively low energy. This allows the microspheres to 
embed into and irradiate the tumor while healthy liver tissue is spared.  Additionally, 
given the short distance it travels, there are minimal, if any, necessary radiation safety 
precautions following treatment. Overall, the treatment is very well tolerated with 
minimal side effects. The most common side effect is fatigue, which is worst in the  
first four to five days following treatment, and can last up to about  two weeks.

Conclusion 
Radiology is involved in the care of the patient with CRC throughout the continuum of 
care. Various imaging modalities serve as diagnostic tools, guide a patient’s treatment, 
and evaluate a patient’s response to the treatment. In addition, the subspecialty of 
Interventional Radiology is playing an increasing role in the diagnosis and treatment  
of the patient with CRC. Radiology as a whole plays an important and expanding role  
in the overall management of CRC.
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Colorectal cancer is the second leading 
cause of death in Nebraska. The incidence 
and mortality  of colorectal cancer is higher 
in Nebraska compared to the rest of the U.S. 
The national mortality rate for colorectal 
cancer is currently 38.9 per 100,000 people; 
Nebraska’s rate is 41.1 per 100,000. While 
colorectal cancer affects both sexes, deaths 
are about 30-40 percent higher among men 
compared to women. Nebraska averages 
more than 900 new cases of colorectal 
cancer a year and about 350 colorectal 
cancer deaths a year.  Due to the advances 
in prevention and treatment, colorectal 
cancer deaths in the last decade has 
declined by 20% (18.8 to 15.0 per  
100,000 people).

There are many similarities between colon 
and rectal cancer, including incidence, risk 
factors, genetics, and symptoms; however, 
there are also major differences between 
the two. Colon cancer affects men and 
women equally, but rectal cancer is more 
commonly found in men. Due to the 
difference in anatomy of the large intestine 
(e.g. the blood supply, lymphatic drainage, 
and nerve supply), the cancer metastasizes 
to different regions of the body.  The most 
common colon and rectal cancers are 
adenocarcinomas.

A proper diagnosis, including the type, 
stage, and location of the cancer will 
determine the best course of management.  
Treatment of the cancer may include 
surgery, chemotherapy and or radiation 
done with a curative intent or palliative 
management of symptoms if the cancer  
is not treatable. 

Colon Cancer Work-up 
Colon cancer work- up will include a 
complete history and physical examination.  
A colonoscopy with biopsy of suspicious 
lesions is performed. After tissue diagnosis 
is confirmed, further work-up to stage the 
cancer will help guide treatment decisions.

Bloodwork may include complete blood 
count (CBC), liver and renal function tests, 
and serum carcinoembryonic antigen  
(CEA) level.

To stage the cancer, a computed 
tomography (CT) of the chest, abdomen 
and pelvis is performed. Further imaging 
with a Positron Emission Tomography (PET) 
scan may be done if there is suspicion of 
metastases to liver, lungs, or other organs. 
Few patients may need MRI of liver to 
characterize suspicious liver lesions. 
Concerning liver or lung lesions may be 
biopsied to confirm metastatic disease. 

M. Shashidharan, MD,  
FRCS, FACS, FASCRS 
Colorectal Surgeon

Colorectal cancer 

Surgical Perspective



PRIMARY TUMOR (T)

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ: intraepithelial  
or invasion of lamina propria

T1 Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades through the 
muscularis propria into the 
pericolorectal tissues

T4a Tumor penetrates to the surface  
of the visceral peritoneum

T4b Tumor directly invades or is adherent 
to other organs or structures

REGIONAL LYMPH NODES (N) 

NX Regional lymph nodes cannot  
be assessed

N0 No regional lymph node metastasis

N1 Metastasis in 1-3 regional lymph 
nodes

N1a Metastasis in 1 regional lymph node

N1b Metastasis in 2-3 regional lymph 
nodes

N1c Tumor deposit(s) in the subserosa, 
mesentery, or nonperitonealized 
pericolic or perirectal tissues 
without regional nodal metastasis

N2 Metastasis in 4 or more lymph 
nodes

N2a Metastasis in 4-6 regional lymph 
nodes

N2b Metastasis in 7 or more regional 
lymph nodes

DISTANT METASTASIS (M) 

M0 No distant metastasis

M1 Distant metastasis

M1a Metastasis confined to 1 organ 
or site (eg, liver, lung, ovary, 
nonregional node)

M1b Metastases in more than 1 organ/
site or the peritoneum

Stage 0: Carcinoma Tis, N0, M0

Stage I: T1 or T2, N0, M0

Stage II: T3 or T4, N0, M0

Stage III: T1-4, N1-3, M0

Stage IV: T1-4, N1-3, M1

16

The TNM staging system is the standard for staging colon and rectal cancer. 

T: depth of bowel wall penetration    N: number of locoregional lymph nodes involved M: presence of extra-colonic metastases

Rectal Cancer Work-up 
Rectal cancer work-up includes a complete history and physical 
examination, digital rectal examination (DRE), proctoscopy 
(small lighted tube used to examine the rectum) in the office 
 to confirm the disease and its location from the anal sphincter. 
DRE can also evaluate sphincter function, which will help 
determine if a sphincter-sparing procedure is a surgical 
treatment option. A colonoscopy is performed to evaluate the 
rest of the colon and a biopsy of the rectal lesion is performed 
to confirm the diagnosis. 

As with colon cancer blood work includes CBC, serum 
chemistries including renal and liver function tests, and a CEA 
test. A CT scan of the chest, abdomen and pelvis is done to 
stage the cancer.  A pelvic MRI or a transrectal ultrasound is  
also performed to determine the T and N staging. 

The TNM staging system is used for staging colon  
and rectal cancer.

Colon Cancer Surgical Treatment 
Surgical resection is the main treatment modality for colon 
cancer. Early stage cancers such as stage 0 and some early 
stage 1 cancer in a polyp may be removed (polypectomy) 
during colonoscopy, and for this treatment to be adequate, the 
resected specimen must have clear margins and are devoid of 
poor pathologic prognostic features (lymphovascular invasion, 
poorly differentiated, tumor budding).

All other colon cancers require colectomy to remove all or part 
of the colon as well as nearby lymph nodes. In partial colon 
removal or “hemicolectomy”, the part of the colon with cancer 
is removed along with a segment of normal colon on either 
side of the cancer and its lymph nodes. A right hemicolectomy 
is performed for cancer on the right side.  Cancer in the 
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proximal transverse colon or mid transverse colon will need 
an extended right hemicolectomy.  A cancer in the distal 
transverse colon, or the descending colon is treated by a left 
hemicolectomy.  A cancer in the sigmoid colon is treated with 
surgical excision of the sigmoid colon – sigmoid colectomy.  
Multiple (synchronous) cancers in the colon will need removal 
of most of the colon – subtotal colectomy. Most of the colon 
cancer surgeries usually do not include creation of a stoma. 

The most advanced stage of colon cancer is Stage IV and in 
this stage, cancer has spread from the colon to distant organs, 
most often to the liver. Chemotherapy is the mainstay of 
treatment for stage IV colon cancers.  In a small percentage of 
cases, surgery to remove the cancer from the colon and liver 
may be curative if the cancer responds well to chemotherapy.  
In a patient with obstructing colon cancer, surgery to resect 
the cancer or creation of a colostomy is performed to improve 
the quality of life.

Most colon cancer surgeries can be performed with the 
minimally invasive techniques using laparoscope or a robot. 
This allows the operation to be done with small incisions, 
leading to faster recovery, decreased pain and fewer 
complications.

Rectal Cancer surgical treatment 
Similar to colon cancer, colonoscopy with polypectomy can 
be performed for early stage (T0-T1) rectal cancer in a polyp.   
Given the proximity of the rectum to the anus, transanal 
endoscopic microsurgery (TEM) or transanal minimally 
invasive surgery (TAMIS) or transanal excision can be done  
for (T1) early stage I rectal cancers.

Abdominal procedures such as low anterior resection or 
abdominoperineal resections are necessary for some T1 
cancers that have poor pathological prognostic features 
(poorly differentiated, presence of lymphovascular invasion), 
T2 cancers, and for locally advanced cancers. Locallyadvanced 
rectal cancers are T3 or any T with lymph nodes positive  
for cancer.

Locally advanced rectal cancer is treated with neoadjuvant 
chemoradiation therapy followed by an operation to remove 
the rectal cancer along with lymph nodes.  Neoadjuvant 

chemoradiation therapy helps to decrease the size and stage 
of cancer by shrinking it.  This will help to get clear margins, 
preserve the anal sphincter muscles and improves the chance 
of avoiding a permanent stoma. 

 Low anterior resection (LAR) with total mesorectal excision 
(TME) is performed for some stage I with poor prognostic 
features, stage II or III cancers. The tumor is removed along 
with normal rectum on either side of the tumor, as well as 
mesorectum that contains lymph nodes, and an anastomosis 
is performed. An ultralow anterior resection with coloanal 
anastomosis is performed for cancers that are low in the 
rectum. If neoadjuvant treatment has been given, a temporary 
ileostomy is created in order for the anastomosis to heal, and 
is usually reversed  8 weeks later.

Abdominoperineal resection (APR) is an extensive surgery 
performed to treat some stage I with poor prognostic 
features, stage II or III cancers in the lower rectum, especially 
if the cancer has invaded the sphincter muscle or the cancer 
is so low that a negative margin cannot be obtained without 
resecting the anal sphincters. Incisions are made in the 
abdomen and around the anus in order to remove the  
rectum, anus and the sphincter muscles. Permanent 
colostomy is then performed. 

Most patients will also require adjuvant chemotherapy  
after recovery from surgery.

For rectal cancer that has invaded the bladder, pelvic 
exenteration may be recommended after completion of 
neoadjuvant chemoradiation therapy. The rectum and the 
adjacent organs such as the bladder, prostate, uterus and or 
vagina are removed with creation of colostomy and urostomy. 

Similar to colon cancer surgeries, rectal cancer operation can 
be performed with the minimally invasive techniques using 
laparoscope or a robot. 

The prognosis of patients with colorectal cancer varies 
depending on the stage. Stage I 5-year survival rate is 
approximately 93%. Stage II is between 72% and 85%, for 
stage III it is between 53% and 83%, and stage IV is about 11%. 
Early detection through regular screening and surgery for 
colorectal cancer is key to successful treatment.
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Lynch Syndrome   
Lynch syndrome was first described by 
Dr. Henry Lynch at Creighton University 
in 1966 and it is responsible for 2-5% of 
colon cancer cases.  Besides causing colon 
cancer, patients with Lynch syndrome also 
develop cancer at the following organs 
in decreasing order of occurrence: uterus; 
stomach, ovary, genitourinary organs, 
brain, kidney, biliary tract, and gallbladder. 

Colon cancer can be sporadic or inherited.  
In the inherited cases, there are well-
studied genes for the disease: the APC 
gene of Familial Polyposis Syndrome; the 
MUTYH gene of the MUTYH-associated 
polyposis; and the Mismatch Repaired 
Genes (MMR) of the Lynch syndrome or 
hereditary nonpolyposis colon cancer 
(HNPCC). Lynch syndrome patients carry 
a mutation in one of the MMR genes 
including MSH2, MSH6, MLH1, MSH3, 
and PMS2,  increasing the lifetime risk for 
developing colon cancer, as well as other 
related cancers.

To understand Lynch syndrome, we must 
understand the function of MMR genes.  
DNA replication is a normal process of 
cell growth.  During the process, the 
replicating machinery makes mistakes 
leading to the creation of microsatellites, 
which are repetitive DNA sequences.  The 
presence of these microsatellites results 
in the insertion and duplication of DNA, 

which promotes tumorigenesis.  In a 
healthy cell, to eliminate these insertion 
and duplication of DNA, the MMR genes 
produce their corresponding proteins 
including MSH2, MSH6, MLH1, MSH3, and 
PMS2, which search for these regions of 
DNA insertion and duplication and correct 
them, thus ensuring normal cell growth.  
In Lynch Syndrome, the patient inherits 
a defect in one of these MMR genes, 
which leads to the inability to correct 
the mistakes created by DNA replication, 
leading to tumorigenesis.  

Implementing a universal screening  
for Lynch syndrome   
Early detection of Lynch syndrome 
allows for a vigorous program of cancer 
surveillance—including more frequent 
colonoscopies and radiographic studies—
for the patient. Identification of Lynch 
syndrome could have major health 
benefits not only for the patient, but for 
their families as well—potentially reducing 
the morbidity and mortality of relatives 
found with Lynch mutations.  

Traditionally, the Amsterdam criteria, which 
are based on a patient’s family history of 
colon cancer, have been used to screen for 
Lynch syndrome.  However, these criteria 
are not sensitive enough to detect Lynch 
syndrome, at times producing high rates 
of false negative results; a significant 
portion of Lynch syndrome patients were 

Thong T. Nguyen, D.O. 
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not detected using these criteria.  Another 
option to detect Lynch syndrome is to perform 
genetic testing for germline MMR mutations; 
however this testing  is time consuming and 
expensive.  

Therefore, a more practical approach to detect 
Lynch syndrome is to implement universal 
tumor testing for all diagnosed colon cancers 
for features that could be consistent with 
Lynch syndrome.  The universal screening for 
Lynch syndrome is recommended by multiple 
medical societies including, the American 
Society of Clinical Pathology, College of American 
Pathologists, Association of Molecular Pathology, 
and American Society of Clinical Oncology.  

Lynch Syndrome Screening   
There are two ways to screen the tumor cells for 
their possible association with Lynch Syndrome. 
Immunohistochemical (IHC) stains detect the 
absence of Mismatch Repaired Proteins in tumor 
cells, thus suggesting a defect in MMR genes as 
seen in Lynch syndrome. The Polymerase Chain 
Reaction (PCR) technique detects cells with a high 
number of microsatellites called Microsatellite 
Instability (MSI), also suggesting a defect in MMR 
genes. The PCR and IHC screenings cost less than 
performing the genetic testing for germline MMR 
mutations.  Evidence also suggests that screening for 
Lynch syndrome can help guide treatment options 
for colon cancer.

At CHI Health, we are in the process of implementing 
this program, which will transform cancer prevention 
in this population, and provide significant savings for 
the cost of cancer treatment.



21



22

Sustain a Presence

(Above) PaintFest Art: Bird Feeder



23

Chemotherapy for metastatic 
adenocarcinoma of the rectum and colon 
are the same, and there has been major 
improvement in survival over the past years.

Current treatment includes standard 
chemotherapy of Intravenous Folfox or 
Folfiri, which are often combined with 
biological agents. If these intravenous 
drugs fail, there are two potential oral 
agents.  Recently, immune therapy has been 
approved for those patients who are MSI 
(microsatellite instability) high, or patients 
with Lynch Syndrome. 

Intravenous Agents 
The survival rates in metastatic colon cancer 
are similar between FOLFOX and FOLFIRI. 

The FOLFOX combination is Leucovorin 
Calcium (FOL), Fluorourcil (F), and 
Oxaliplatin (OX). FOLFOX may be used in the 
treatment of metastatic colorectal cancer. 
Side effects include neuropathy, fatigue, 
diarrhea, and cytopenias. 

The FOLFIRI combination is Leucovorin 
Calcium (FOL), Fluorourcil (F), and Irinotecan 
Hydrochloride (IRI). FOLFIRI is used to treat 
colorectal cancer. Side effects include 
diarrhea, cytopenias, and fatigue, among 
others.

These drugs have been combined together 
in Folfoxiri, which has a slightly better 
response rate.

Biological Agents 
There are two major categories of 
intravenous biological agents.  The most 
commonly used drug is Bevacizumab which 
is an anti-angiogenesis drug (used to stop 
blood vessels from growing). The other 
anti-angiogenesis drugs are Ramicuramab, 
and Aflibercept, which are not commonly 
used. There is controversy whether there is 
an overall survival benefit with these drugs. 
The side effects include difficulty with 
wound healing (such that it should not be 
given 6-8 weeks before or after surgery); 
bleeding, proteinuria, and hypertension. 

The other class of drug is the anti-
EGFR1 drugs, which are Cetuximab and 
Panitumumab. Only patients who do not 
have mutations with full RAS (Kras and Nras) 
are eligible for the anti-EGFR1 drugs. The 
side effects of these include an acneiform 
rash and diarrhea. 

For left sided tumors, the average survival 
was superior in metastatic colon cancer 
combination chemotherapy with anti-
EGFR1 of 38 months versus 28 months 
with anti-VEGF. For right sided tumors, 
Bevacizumab (anti-VEGF) had superior 
survival (23 months) as compared to 
Cetuximab (anti EGFR1) of 18 months. 

Peter Silberstein, M.D. 
Oncologist
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Maintenance Therapy 
Patients who have received 
FOLFOX, will need the Oxalaplatin 
held due to cumulative peripheral 
neurotoxicity, usually around four 
months of therapy.  Many oncologists 
give maintenance therapy, which 
often includes 5FU/Leucovorin and 
Bevacizumab. 

Oral Agents 
There are two approved oral agents:  
Regorafenib and TAS-102 (Lonsurf). 
They both increase overall survival by 
approximately 1.4 months. The side 
effects of Regorafenib include hand/foot 
syndrome, hypertension and fatigue. 
Many patients have difficulty tolerating 
this drug. The newer drug is TAS-102, 
whose side effects are gastrointestinal 
and hematological. 

Gene Mutations 
A small number of metastatic colon cancer 
patients over-express HER2 oncogene. 
Preliminary data suggests that there are 
some responses to anti-HER therapy such 
as Trastuzumab. 

Microsatellite Instability High (MSI-H) 
MSI-H occurs in the minority of colon cancer 
patients, though occurs universally in those 
with Lynch Syndrome. Anti-PD-1 (checkpoint 
inhibitor) immune therapy has been shown 
to be very effective. The FDA indication is the 
first indication that is across all tumor types, 
in that patients with any type of cancer that 
is MSI-H are eligible for anti PD-1 therapy 
(Pembrolizumab).

Adjuvant Therapy 
The current therapy for stage III colon cancer is 
six months of FOLFOX chemotherapy.  Recent 
studies are suggesting that there is only a small 
benefit of six versus three months of therapy. 
Patients who are T4 or N2 gain some benefit 
from six months of therapy; while for lower risk 
(T1-3, N1) patients, three months of adjuvant 
FOLFOX is a reasonable option. For the majority 
of stage II colon cancer, it is not recommended 
to give adjuvant chemotherapy, though can be 
given to patients with high risk  pathological 
features or genetic assay (Oncotype Dx). 

Neoadjuvant therapy prior to Liver 
Resection 
Any of the intravenous regimens that are used 
for metastatic disease can be used prior to liver 
resection, in an attempt to shrink the cancer. 
It is optimal to limit the chemotherapy to two 
months, since more chemotherapy can damage 
the liver. 

Overall Survival for Metastatic Colon Cancer 
Patient who have good performance status 
and would qualify for a research study, on 
the average, live 2-3 years. Patients who have 
oligometastatic disease (few metastasis) and 
are treated with an aggressive combined 
systemic therapy and surgical (or ablative 
approach) may have very prolonged survival. 
Improved surgical and ablative techniques, as 
well immunotherapy and targeted therapy will 
increase continue to improve prognosis. 
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Background of Rectal Cancer 
Approximately 135,000 people in the 
United States are diagnosed each year 
with colorectal cancer.1  Individuals 
have a 4-5% lifetime risk of developing 
a colorectal cancer with approximately 
50,000 deaths occurring each year.1 Rectal 
cancer comprises 30% of all colorectal 
cases.1  Most rectal cancers are diagnosed 
following a colonoscopy performed either 
for screening or during work-up for rectal 
bleeding. The treatment of rectal cancer 
involves a multidisciplinary approach 
working collaboratively with colorectal 
surgeons, radiologists, pathologists, 
medical and radiation oncologists.  The 
primary treatment approach for early-
stage disease commonly involves upfront 
surgery either in the form of local excision, 
low anterior resection (LAR) or abdominal 
perineal resection (APR).  Based on the 
pathologic findings, chemotherapy and 
radiation treatment may be recommended 
in the postoperative setting to reduce the 
risk of disease recurrence. For advanced 
stage non-metastatic disease, upfront 
(neoadjuvant) chemoradiation is typically 
initiated followed by surgical resection.  
The incidence and mortality rates for  
rectal cancer have been decreasing largely 
due to improved cancer prevention, 
screening techniques, and advances  
in treatment strategies.  

The Role of Radiation Therapy 
Approximately two-thirds of rectal cancer 
patients will receive radiation therapy as 
part of a combined modality treatment 
approach.  Surgery alone has shown high 
curability for T1 or T2 node-negative 
rectal cancers. However, T3-T4 or node-
positive rectal cancers treated by surgery 
alone results in high local recurrence 
rates averaging 30%.2,3  The addition of 
postoperative radiotherapy demonstrated 
improvement in locoregional control but 
did not change overall survival on its own. 
This was demonstrated in the GITSG  
GI-7175 study that showed significant 
improvement in locoregional control with 
the addition of postoperative radiotherapy 
as compared to surgery alone for T3-T4  
or node-positive rectal cancer patients.4  
The NCCTG 79-47-51 study published in 
1991 helped to establish the additional 
benefit of incorporating chemotherapy  
to postoperative radiation treatment  
by showing a significant improvement  
in overall survival for locally-advanced 
rectal cancer.5

Chemoradiation can be delivered prior to 
(neoadjuvant) or after (adjuvant) surgical 
resection.  The German Rectal Cancer 
Study Group compared preoperative 
versus postoperative chemoradiation. 
Preoperative delivery resulted in improved 
locoregional control, fewer acute and 
late toxicities, as well as increased rate of 
sphincter-preserving surgery as compared 
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to the postoperative treatment arm.6   
This landmark study established the current 
standard of care for using neoadjuvant 
chemoradiation prior to surgical resection  
for locally-advanced (T3-T4 or node-positive) 
rectal cancer.  

Advances in Radiation Treatment Delivery 
Advances in radiation therapy techniques 
have allowed improved tolerability for patients 
providing less short-term and long-term adverse 
effects.  Intensity Modulated Radiation Therapy 
(IMRT) is one particular technique that has 
gained greater emergence in the treatment of 
rectal cancer.   IMRT differs from conventional 
3D treatment techniques by employing more 
sophisticated beams with the ability to control 
dose intensities.  As a result, IMRT is better able 
to provide more conformal dose to primary rectal 
and at-risk lymph node regions while also optimally 
sparing unnecessary dose to the adjacent bladder, 
pelvic bones, and small bowel.7  Such techniques 
help minimize adverse effects to the small bowel 
as well as reducing degree of bone marrow 
suppression.8  Image-guided radiation treatment 
(IGRT) delivery systems have enabled improved 
setup accuracy thereby allowing smaller treatment 
field sizes to be utilized. Intraoperative radiotherapy 
(IORT) techniques have also been utilized in centers 
with applicability for some types of T4 primary 
tumors or in certain cases of locally-recurrent disease 
where surgical margin status may not be cleared 
adequately.

In the United States, the standard preoperative 
radiation treatment dose typically consists of 
delivering 50.4 Gy in 28 fractions over 5 ½ weeks with 
radiosensitizing chemotherapy. However, shorter 
course treatment delivering 25 Gy in 5 fractions over 
1 week without chemotherapy has been increasingly 
utilized in Europe. Such fractionation may be very 
suitable for those with T3 disease not necessitating 
tumor shrinkage for achieving sphincter-preserving 

surgery. If short-course radiation treatment is given, 
surgery is recommended within 1-2 weeks of completing 
therapy.9 

Future Directions 
Although surgical resection remains the standard 
approach for medically-operable rectal cancer patients, 
ongoing studies are currently evaluating whether 
non-operative management can be safely pursued. 
Pathologic complete response rates may reach up to 30% 
in those receiving full course induction chemotherapy 
(ie. FOLFOX) plus chemoradiation. We have enrolled 
patients on the MSKCC-sponsoring multicenter 
phase II trial evaluating 3-year disease-free survival 
in locally-advanced rectal cancer patients treated 
with chemoradiation plus induction or consolidative 
chemotherapy.10  Complete or near complete 
responders continue with non-operative management 
and those with incomplete response receive total 
mesorectal excision.10   Such findings may pave the 
way for future changes in practice by reserving surgical 
resection for only those with incomplete response after 
chemotherapy and chemoradiation treatment.   

Other ongoing studies are evaluating the selective use of 
radiation therapy in locally-advanced rectal cancer. The 
currently open PROSPECT trial is comparing the standard 
preoperative chemoradiation approach versus selective 
use of radiotherapy dependent on individuals’ responses 
to neoadjuvant chemotherapy (FOLFOX) alone.11  This 
particular study may show that not all individuals 
with locally-advanced rectal cancer require radiation 
treatment thereby minimizing treatment-related adverse 
effects to such patients. 

Another exciting area of clinical advancement has been 
the integration of immunologics and biologics to the 
field of oncology. These advancing drug therapies work 
in a variety of ways and are more specific to affecting 
tumor cells. Such treatments can result in stimulating  
our own immune systems to fight cancer. 



Summary Points 
Radiation therapy continues to play 
a key role in the multidisciplinary 
management of a large percentage 
of rectal cancer patients.  Assessing 
each patient’s individual risk factors 
for recurrence and identifying 
those with T3-T4 or node-positivity, 
becomes crucial in determining the 
need for such treatment.  In those 
receiving radiation therapy, advances 
in treatment techniques have allowed 
for greater tolerability by reducing 
adverse effects to normal tissues.  
The role of radiation therapy on 
locoregional control will continue to 
become increasingly important as 
advances in systemic treatment are 
gained.  Future directions regarding 
non-operative management, selective 
use of radiotherapy, and integration 
of targeted drug therapies will likely 
further enhance the therapeutic ratio. 
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"You gain strength, courage, and confidence by every experience in 
which you really stop to look fear in the face. You must do the thing 
which you think you cannot do." - Eleanor Roosevelt.
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