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Chair, CHI Health Network Cancer Committee 
Abraham Mathews, MD

The CHI Health Cancer Center is stepping into a new era with 
a new name and an enhanced structure to the Oncology 
Service Line, to ensure the primary focus remains on high 
quality, comprehensive patient care, growth, efficiency, 
quality and outcomes, as well as care coordination and  
the health of our community. 

This past year, we have celebrated many new and exciting 
initiatives. We unveiled our new name, Henry Lynch Cancer 
Center, at CHI Health Bergan Mercy, CHI Health Immanuel, 
and CHI Health Lakeside campuses. Dr. Lynch’s work has 
changed the way we look at cancer today, which has 
provided so many more opportunities for organizations 
like ours, who are focused on not just the treatment of 
cancer, but on finding ways to identify people at risk and 
prevent cancer from occurring. As a tribute to Dr. Lynch for 
his 40 years of accomplishments in cancer research through 
genetics, we co-hosted the “Dr. Henry T. Lynch Symposium,” 
an educational event that was attended by physicians and 
patients from all over the world.

In addition to a new name, we have enhanced the model for 
our Oncology Service Line in order to connect with Catholic 
Health Initiatives on a national and statewide level to ensure 
delivery of consistent high-quality, patient-centered care. 

Kim Moore, RN, MSN, FACHE, President of CHI Health  
St. Elizabeth in Lincoln, Nebraska, accepted the Senior 
Sponsor position for our Oncology Service Line. Kim  
brings extensive knowledge in operational direction,  
as well as innovative ways to improve patient care  
across the continuum through collaboration and  
community partnerships. 

Becki Swanson, RN, BSN, MSHA, OCN, Executive Director  
of Oncology at CHI Health, was named the Division 
Director for our Oncology Service Line. Becki has the 
essential experience needed for developing programs 
and systems to create a healing environment for  
patients, families, and staff, and has successfully led  
CHI Health through several Network Accreditations with 
Commendation from the American College of Surgeons’ 
Commission on Cancer as well as many other oncology 
accreditations as shown in this report. 

Joseph Verdirame, MD, FACP, was selected as the 
Medical Director for the Oncology Service Line.  
Dr. Verdirame is well-respected across the states  
of Nebraska and Iowa as a medical oncologist, with 
more than 40 years’ experience in Internal Medicine, 
as well as Hematology and Oncology. With a unified 
leadership, vision, and passion, the CHI Health Cancer 
Center is advancing cancer care through innovation 
and excellence.

This year, our annual report focuses on the diagnosis 
and treatment of non-small cell lung cancer. Lung 
cancer is the leading cause of cancer death in the 
United States among men and women. It is more 
deadly than colon, breast, and prostate cancers 
combined. CHI Health is dedicated to detecting all 
types of cancer at its earliest stages, so patients 
can access life-saving care as quickly as possible.
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Skeptics told him he was wrong. His years of painstaking research were 
ignored. But still he persisted.

Today that tenacious and single-minded man -- Henry T. Lynch, MD --  
is credited with saving hundreds of thousands of lives all over the world.

He’s called the “Father of Hereditary Cancer.” He’s chairman of the  
Department of Preventive Medicine and President of the Hereditary  
Cancer Institute at Creighton University. And he’s revered all over the 
world as a brilliant researcher who, by discovering hereditary cancers  
in Nebraska families in the 1960s, has saved countless lives.

For years, Dr. Lynch insisted certain types of cancers had a genetic origin. 
Other researchers disputed and openly rejected his work, maintaining 
that cancer was caused by environmental factors. Even the American 
Cancer Society sided against him at the time. “I knew it couldn’t be  
anything else but hereditary factors,” Dr. Lynch said. “For 30 years,  
I struggled, trying to convince the world.”

He persisted and continued his research, insisting over and over again 
that his findings were “so striking” there had to be a hereditary  
explanation for some cancers. “I couldn’t understand why the rest of the 
world wasn’t buying into this.” Acceptance and recognition finally came 
when a scientist in Finland discovered the gene that increases a person’s 
risk of colon and other cancers. “They (the scientific community) learned 
then I wasn’t a fraud,” Dr. Lynch smiled.

Today the hereditary condition is known worldwide as the Lynch  
Syndrome. Dr. Lynch believed that by identifying certain hereditary  
cancers in a family, doctors could test for mutant genes. Detection would 
improve as mothers, fathers, sons and daughters were alerted and taught 
to spot signs that might indicate cancer – especially of the breast and 
colon -- in someone who otherwise appeared “healthy.”  

Grit and Determination Drove  
the “Father of Hereditary Cancer”

Top right: Dr. Robert Dunlay, Dr. Henry Lynch and Dr. Cliff 
Roberston at the Dr. Henry T. Lynch Symposium dinner.

Bottom right: Attendees heard from several speakers during 
the two-day symposium.
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Advances in Hereditary Cancer 
A Tribute to Henry and Jane Lynch 

Early Research

Henry  T. Lynch

Family G

Hereditary?

Family N

Jane Lynch
Determined!

Lynch 
Syndrome

Saving Lives

Traveler

Future

The Genetic Era

Family N
Pedigree

Today – With the discovery 
of these genes that cause an 
individual’s predisposition to 
cancer, cancer genetic 
research has exploded and 
has advanced several areas 
of oncology including 
screening/early detection, 
preventive surgical and 
chemoprevention and 
targeted therapy based on 
the genetic make-up of 
tumors as well as the carrier 
status of inherited mutations. 
Without Dr. Lynch’s pioneer 
work and passion to study 
hereditary cancer these 
discoveries and advances in 
oncology would not be at 
their current stages. 

1895 – Aldred Scott Warthin 
reported the �rst family with 
the disease now called Lynch 
Syndrome in Family G. Warthin 
published his �ndings of 
Family G in 1913.

1925 – Warthin wrote a further 
study of Family G concluding 
that the familial susceptibility to 
cancer was particularly true for 
gastrointestinal and uterine 
cancers.

1928 – Henry T. Lynch is born in 
Lawrence, Massachusetts. He 
spends much of his early years 
growing up in New York City. 
Henry was determined to serve his 
country and become a war hero, 
but he was too young to join the 
military legally. Henry sent a letter 
to his cousin requesting his birth 
certi�cate, which he received. 
Henry joined the Navy shortly after 
turning 16, serving as a gunner in 
combat. After his discharge, Henry 
became a professional boxer under 
the nickname, "Hammerin Hank." 

1951– Henry and Jane Smith 
were introduced by mutual 
friends on a blind date, while 
he was working on his Master's 
Degree at Denver University 
and she was working as a 
nurse at the Colorado 
Psychopathic Hospital. Jane 
wrote "the rest was history" 
in her autobiography. They 
married several years later 
on November 9, 1951.

After completing his Master’s 
Degree, Henry and Jane 
moved to Texas where he 
continued coursework in 
human genetics and ultimately 
received his Medical Degree 
from the University of Texas 
Galveston.

 

1936 – Warthin’s colleagues 
issued a further report of Family 
G where they noted that there 
were no cases of cervical cancer 
among those with uterine 
cancers, there were many 
gastrointestinal cancers and few 
breast cancers. They concluded 
there was “diminishing 
incidence” of cancer with 
successive generations and that 
this family provided more 
evidence for an “inheritable 
organ-speci�c predisposition 
to carcinoma.”

1962 – During his medical school 
residency in Nebraska, Henry T. 
Lynch sees a patient with similar 
family history as that of Family G. 
At �rst, Dr. Lynch thought that this 
was caused by an inherited 
disorder that was linked with 
multiple polyps and cancer of the 
large intestine. After further review 
of family members, the reports did 
not show that these individuals 
had characteristics of this disorder. 

Dr. Lynch questioned whether 
there could be an undescribed 
syndrome that made a person 
more likely to be a�ected by 
colorectal cancer.  

1966 – Marjorie Shaw from the 
University of Michigan worked 
with Dr. Lynch, as she had a 
family with similar �ndings 
as Family N. 

Dr. Lynch published pedigrees 
of both families, which sparked 
interest in this phenomenon, 
however, funding agencies 
were hesitant to accept the 
likelihood that the cause for 
this pattern in families was 
hereditary. In the 1960s the 
causes of cancers were believed 
to only be environmental. Since 
these families were part of 
Midwestern farming 
communities, the potential that 
family members were exposed 
to the same pesticides and 
other carcinogens seemed 
consistent with this concept.

1970 – Dr. Lynch applied for an NIH 
grant to study in more depth his 
ideas. In his proposal, Dr. Lynch 
presented a family with numerous 
people a�ected with colon cancer 
and showed that there had to be 
some factor at work accounting for 
the higher presence of cancer 
throughout the family. The 
committee reviewing his grant did 
not agree with him and rejected the 
idea that cancer could be hereditary. 
For the next 20 years Dr. Lynch 
applied for many other grants and 
more often than not was rejected. 
He continued his research on 
minimal funding convinced he 
would one day be able to prove 
that cancer can be hereditary.

1971 – The term Cancer Family 
Syndrome (CFS) is coined by Lynch 
in his report “Cancer Family G 
Revisited” after arranging a large 
family reunion where he conducted 
a detailed medical genetic 
investigation of the family. Lynch 
traveled extensively, eventually 
traveling to Germany, where most 
of the family originated, and 
accumulated further evidence of 
cancer predisposition. 

1984 – CFS renamed to Lynch 
Syndrome. The Hereditary 
Cancer Center (HCC) at 
Creighton University was 
established. The center's 
primary objective has been 
comprehensive research into 
hereditary cancer syndromes, 
with the goal of preventing 
cancer by enabling at-risk 
family members to receive 
targeted cancer screening and 
management of their cancer 
risk.  Particular emphasis has 
been on the hereditary breast 
and ovarian cancer syndrome, 
the familial atypical multiple 
mole melanoma syndrome 
and its association with 
pancreatic cancer, and 
Lynch syndrome.

1993 – Present is referred to as the genetics era. 
It wasn’t until this time period that the medical 
community embraced the fact that cancer, in fact, 
had some genetic link. It was in 1993 that the 
position of the �rst gene that causes Lynch 
Syndrome was mapped and was at the same time 
identi�ed in Lynch Syndrome associated tumors. 
Soon after, it was recognized that the cause for 
Lynch Syndrome was due to mutations in 
mismatch repair genes.

1998 – Survival rates of Lynch 
Syndrome associated colorectal 
cancer are higher than those with 
random colorectal cancer.

In 1970, Jane left the �eld of psychiatric nursing to work alongside Dr. 
Lynch at Creighton University to set up a mobile cancer detection unit. 
Dr. Lynch had promised Jane she could do anything she wanted after 
one year. She never left his side, or his department. 

Dr. Lynch was tireless in his e�orts to inform 
and educate on his beliefs that some cancers 
could have a genetic link.  

Because of Dr. Lynch’s work, colonoscopies, mammograms and other 
tests are done routinely today around the globe to screen for cancer. 
Treatment in those diagnosed with cancer can also begin much sooner 
with family members on the alert; cancers caught early may be more 
curable.

What does he say when credited with saving hundreds of thousands 
lives? The unassuming researcher shrugs: “That’s what they tell me.  
It’s a good feeling.” Then he changes the conversation to give credit to 
all the people who worked by his side – including his wife of 61 years.

Despite her death a few years ago, Dr. Lynch still works 12-hour days 
that begin at 4 a.m. It’s a trademark grit and determination that’s  
been his legacy from the time he left home at age 14, joined the  
Navy with a fake ID at 16 and enjoyed a short boxing career known  
as “Hammering Hank.”

Today Dr. Henry T. Lynch is a medical legend. He exudes the same  
grit and determination that drove him during the tough years,  
along with a big dose of humility. Call him a legend and he’ll shrug  
that off too: “I don’t know about that,” he says. “I just believe in  
working real hard.”

Above: New signage is installed at the Omaha area CHI Health 
Cancer Centers.

Below: A tribute wall to Dr Lynch and his wife, Jane,  
is expected to be installed in late 2016.
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2015 ANNUAL SITE TABLE Abbreviations: Unk=Unknown; NA=Not applicable

   STAGE DISTRIBUTION 
 CLASS OF CASE SEX ANALYTIC CASES ONLY

  Total    Non         Unk
Primary Site Cases Analytic  Analytic Male Female 0 I II III IV /NA

Oral Cavity & Pharynx:           
Lip 1 1 0 1 0 0 0 1 0 0 0
Tongue 13 12 1 11 2 0 0 1 0 9 2
Salivary Glands 5 4 1 3 2 0 1 0 1 2 0
Floor of Mouth 3 3 0 2 1 0 1 0 1 0 1
Gum & Other Mouth 2 2 0 2 0 0 1 0 0 1 0
Nasopharynx 2 2 0 2 0 0 0 1 0 1 0
Tonsil 3 3 0 3 0 0 0 0 0 3 0
Oropharynx 2 2 0 2 0 0 0 1 0 1 0
Hypopharynx 3 3 0 1 2 0 0 1 1 0 1

Digestive System:
Esophagus 29 28 1 24 5 0 4 3 12 8 1
Stomach 29 25 4 10 19 0 9 0 5 8 3
Small Intestine 14 12 2 9 5 0 1 4 3 1 3
Colon Excluding Rectum 154 142 12 70 84 5 42 38 23 27 7
Rectum & Rectosigmoid Junction 64 59 5 41 23 4 10 13 15 10 7
Anus, Anal Canal & Anorectum 6 6 0 2 4 0 1 2 2 0 1
Liver & Intrahepatic Bile Duct 24 21 3 17 7 0 4 1 4 8 4
Gallbladder 7 7 0 1 6 1 1 1 3 1 0
Other Biliary 3 2 1 1 2 0 1 0 0 1 0
Pancreas 65 63 2 42 23 0 9 17 10 21 6
Retroperitoneum 1 1 0 0 1 0 0 0 0 0 1
Peritoneum, Omentum, Mesentery 1 0 1 0 1 0 0 0 0 0 0
Other Digestive Organs 1 1 0 1 0 0 0 0 0 0 1

Respiratory System:
Nasal Cavity & Middle Ear 1 1 0 0 1 0 0 0 1 0 0
Larynx 17 17 0 15 2 0 7 3 1 3 3
Lung & Bronchus 297 275 22 157 140 0 67 23 51 130 4
Mesothelioma 4 3 1 2 2 0 1 1 0 0 1

Hematopoietic Reticuloendothelial:
Lymphocytic Leukemia 18 15 3 10 8 0 0 0 0 0 15
Myeloid & Monocytic Leukemia 13 12 1 8 5 0 0 0 0 0 12
Other Leukemia 4 4 0 1 3 0 0 0 0 0 4
Multiple Myeloma 24 21 3 10 14 0 0 0 0 0 21

Bones & Joints:           
Bone & Joints 1 1 0 0 1 0 1 0 0 0 0

Soft Tissues:           
Soft Tissue (including Heart) 11 10 1 8 3 0 1 2 3 1 3 
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  Total    Non         Unk
Primary Site Cases Analytic  Analytic Male Female 0 I II III IV /NA

Skin:
Melanoma - Skin 80 76 4 42 38 17 28 14 3 6 8
Other Skin 13 10 3 8 5 0 2 0 0 0 8

Breast:
Breast 427 408 19 4 423 64 176 128 29 9 2

Female Genital System:
Cervix Uteri 11 10 1 0 11 0 5 1 0 1 3
Corpus and Uterus, NOS 40 36 4 0 40 0 28 1 2 2 3
Ovary 16 12 4 0 16 0 3 0 4 3 2
Vagina 1 0 1 0 1 0 0 0 0 0 0
Vulva 10 5 5 0 10 1 4 0 0 0 0
Other Female Genital Organs 4 4 0 0 4 0 0 0 2 2 0

Male Genital System:
Prostate 217 197 20 217 0 0 15 101 21 27 33
Testis 18 18 0 18 0 0 11 3 4 0 0
Penis 3 3 0 3 0 0 1 0 0 1 1

Urinary System:
Urinary Bladder 77 68 9 51 26 31 18 3 3 10 3
Kidney & Renal Pelvis 77 70 7 51 26 1 30 7 13 13 6
Ureter 3 2 1 3 0 0 1 0 1 0 0
Others Urinary Organs 2 2 0 1 1 0 0 1 1 0 0

Eye & Orbit:           
Eye & Orbit: 2 0 2 2 0 0 0 0 0 0 0

Brain & Other Nervous System:
Meninges 21 21 0 6 15 0 0 0 0 0 21
Brain 16 16 0 10 6 0 0 0 0 0 16
Cranial Nerves & Other CNS 4 3 1 4 0 0 0 0 0 0 3

Endocrine System:
Thyroid 30 29 1 5 25 0 18 2 3 2 4
Other Endocrine (including Thymus) 10 10 0 6 4 0 0 0 0 0 10

Lymphoma:
Hodgkins 10 10 0 1 9 0 1 5 1 2 1
Non-Hodgkins - Nodal 58 57 1 26 32 0 13 5 10 23 6
Non-Hodgkins - Extranodal 28 28 0 13 15 0 10 2 1 9 6

Kaposi Sarcoma:           
Kaposi Sarcoma 1 0 1 1 0 0 0 0 0 0 0

Miscellaneous:
Ill-Defined and Unspecified Sites 61 59 2 34 27 0 0 0 0 0 59

Total 2,062 1,912 150 962 1,100 124 526 386 234 346 296



Top 5 Sites Compared to State Estimates

2015 Top 5 Cancer Incidence 
By Site and Gender

Breast

Lung

Colon/Rectum

Lymphoma

Melanoma

Prostate

  CHI Health 2015   Cancer Facts & Figures, 2015   CHI Health 2015   Cancer Facts & Figures, 2015

 * CHI Health ^ Nebraska

BREAST 23.2% 14.0%

LUNG 13.5% 13.9%

PROSTATE 10.6% 12.1%

COLON/RECTUM 9.5% 9.2%

MELANOMA 5.2% 5.0%

* CHI Health Cancer Registry, Nebraska Residents, 2015
^ Cancer Incidence & Mortality In Nebraska, 2013

 * CHI Health ^ Iowa

BREAST 15.9% 14.9%

LUNG 17.5% 13.1%

COLORECTAL 13.1% 9.0%

PROSTATE 10.0% 9.9%

KIDNEY/RENAL PELVIS 5.1% 3.6%

* CHI Health Cancer Registry, Iowa Residents, 2015 
^ Iowa Cancer Registry Cancer Inquiry System, 2013

39.2%

28.6%

12.8%

13.0%

9.6%

7.9%

5.4%

4.4%

3.7%

3.9%

Lung

Colon/Rectum

Kidney/Renal Pelvis

Urinary Bladder

22.4%

26.0%

16.2%

13.6%

11.6%

8.1%

5.3%

4.5%

4.9%

6.6%
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46.1%

Gender at Diagnosis

53.9%

Race at Diagnosis
Caucasian 90.0%

Black 5.8% 

Hispanic Origin 2.6%

American Indian 0.3%

Asian 1.0%

Other/Unknown 0.4%

 * CHI Health ^ Iowa

BREAST 15.9% 14.9%

LUNG 17.5% 13.1%

COLORECTAL 13.1% 9.0%

PROSTATE 10.0% 9.9%

KIDNEY/RENAL PELVIS 5.1% 3.6%

* CHI Health Cancer Registry, Iowa Residents, 2015 
^ Iowa Cancer Registry Cancer Inquiry System, 2013

2015 ANALYTIC CASES

Age at Diagnosis

≤39 40-49

70-79

80+

4.5%
7.8%15%

20.2%

28.1%

24.4%

Stage at Diagnosis 

Stage 0

6.5%

Stage I

27.5%

Stage II

20.2%

Stage III

12.2%

Stage IV

18.1%

NA/
Unknown

15.5

60-69

50-59
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Fill With Inspiration

(Above) Featured Cancer Support Group: Drumming Circle
This four-week series is led by Michael Fitzsimmons, a musician who believes in interacting with rhythm the 
way a soaring bird interacts with the wind. His program encourages cancer survivors to relieve stress while 
enjoying the experience of drumming. No formal training necessary. 
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Despite significant progress in recent years, 
lung cancer remains the most common 
cause of cancer related mortality in the 
United States, and accounts for more 
than 157,000 cancer related deaths in the 
US every year. That translates into more 
cancer related deaths annually than breast, 
prostate, and colon cancer combined,  
and accounts for over 25% of all cancer 
related mortality. 

Non-small cell lung cancers (NSCLC) 
account for approximately 85% of new lung 
cancer diagnoses, with adenocarcinoma 
being the most common sub-type. This 
is of importance not only because NSCLC 
accounts for the majority of new diagnoses, 
but also because the diagnosis, treatment, 
and prognosis of NSCLC has evolved 
substantially over the past decade. 

The old adage “an ounce of prevention 
is worth a pound of cure” is particularly 
applicable to lung cancer. Current 
discussion in the field of lung cancer is low 
dose chest computed tomography (CT) 
screening, based upon the results of the 
National Lung Screening Trial (NLST). The 
NLST showed a 20% relative risk reduction 
of lung cancer related mortality amongst 
patients considered at high risk for lung 
cancer when screening annually with a 
low dose chest CT scan. This resulted in 
a recommendation by the US Preventive 
Services Task Force (USPSTF) supporting 
annual screening of individuals at high risk 

for lung cancer, defined as asymptomatic 
adults aged 55-80 years who have a 30 
pack-year smoking history (packs smoked 
per day multiplied by number of years 
smoking) and are currently smoking, or 
have quit within the preceding 15 years. 

Despite the USPSTF recommendation, 
lung cancer screening programs were not 
initially widely adopted due to significant 
issues with insurance coverage and 
reimbursement. That began to change 
in February 2015 when it was announced 
that Medicare would begin covering 
CT lung cancer screening, with several 
important caveats. The delineated USPSTF 
tobacco exposure requirements remained 
unchanged, but the patient age range was 
abbreviated to 55-77 years, and multiple 
new layers of counseling and education 
were required. Specifically, it was mandated 
that all participants undergo a face-to-
face encounter with the ordering provider 
specifically for shared decision making 
(effectively informed consent) prior to 
screening, and that actively smoking 
patients be aggressively counseled on 
tobacco cessation, including offering 
interventions as appropriate. It is important 
to note that tobacco smoking is far and 
away the most significant risk factor for the 
development of NSCLC, and contributes to 
80-90% of the disease burden. 

While the results of the NLST are 
encouraging regarding the value of lung 

Zachary DePew, MD 
Interventional Pulmonology,  
Critical Care

Non-small cell lung cancer 

Pulmonary Medicine



CT screening, it is critical to understand 
that from a general population health 
standpoint, the single most effective 
preventive measure is avoidance of tobacco 
smoking, and smoking cessation for those 
that have already started. Lung CT screening 
in combination with aggressive tobacco 
avoidance and cessation efforts offers our 
best chance at reducing the death toll from 
NSCLC in the future. Tobacco avoidance and/
or cessation are still far more likely to reduce 
the risk of dying from lung cancer than CT 
screening, and this critical fact should not  
be understated. 

Lung cancer frequently presents with 
nonspecific symptoms including cough, 
shortness of breath, weight loss, and 
hemoptysis, often resulting in a delayed 
diagnosis. Evaluation of these symptoms 
often leads to chest imaging that reveals 
a concerning lung nodule or mass. It is 
at that point that a lung cancer specialist 
such a pulmonologist, thoracic surgeon, 
or oncologist becomes typically becomes 
involved in the patient’s evaluation. The 
diagnostic algorithm from that point may 
include additional imaging and usually leads 

to a biopsy for confirmation and staging  
of the lung cancer. 

There have been significant advances in 
minimally invasive techniques for biopsy 
of suspicious lung lesions, as well as the 
associated hilar and mediastinal lymph 
nodes that are the most frequent sites  
of regional cancer metastasis. Whereas  
in the past we were predominantly reliant  
on more invasive open surgical techniques  
or transthoracic needle biopsy of the  
lung through the chest wall, we now  
have multiple minimally invasive  
options available. 

Bronchoscopy is a minimally invasive 
procedure that allows for visualization of 
the airways and biopsy of suspicious lesions. 
The patient is sedated and a flexible camera, 
through which biopsies can be taken, is 
inserted into the airways. Navigational 
bronchoscopy is a method of bronchoscopy 
wherein advanced techniques are used to 
navigate the biopsy tools to the intended 
site in order to increase the chances of 
accurately sampling the lesion. It includes 
technologies such as electromagnetic 

Interventional pulmonologists are also able to provide other  
advanced airway and pleural interventions to improve the quantity 
and quality of life for patients suffering from lung cancer, and are 
rapidly being integrated into multidisciplinary teams with a united 
effort of optimizing lung cancer care.
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navigation, ultra-thin bronchoscopy, virtual bronchoscopy, 
and radial endobronchial ultrasound (EBUS). The use of 
these new technologies has been shown to significantly 
increase the likelihood that smaller and more peripheral 
lesions can be sampled without incurring the risks of 
the older procedures mentioned previously. Convex 
probe EBUS transbronchial needle aspiration of hilar and 
mediastinal lymph nodes allows the operator to directly 
visualize insertion of a small biopsy needle into suspicious 
lymph nodes inside the chest, and has replaced surgical 
mediastinaoscopy as the initial procedure of choice for 
staging patients with NSCLC. 

While many of these procedures are offered by general 
pulmonologists, Interventional Pulmonology has recently 
emerged as a recognized sub-specialty within the field of 
Pulmonary Medicine, and it focuses on the cognitive and 
procedural mastery of these advanced diagnostic tools 
and their application to the optimal care of patients with 
lung cancer. Interventional pulmonologists are also able to 
provide other advanced airway and pleural interventions to 
improve the quantity and quality of life for patients suffering 
from lung cancer, and are rapidly being integrated into 
multidisciplinary teams with a united effort of optimizing 
lung cancer care.

Therapeutic options for lung cancer are expanding, but the 
primary options can effectively be broken down into three 
major categories: surgery, chemotherapy, and radiation 

therapy. Surgical resection of the lung cancer (potentially 
with associated chemotherapy and/or radiation therapy) 
remains the mainstay therapy for eligible patients, and 
offers the overall best survival. Due to the insidious nature 
of lung cancer, many patients are inoperable at the time 
of diagnosis due to an advanced stage of disease. In those 
cases chemotherapy and radiation therapy are used to stop 
the growth of the tumor, or shrink and stabilize it if possible. 
Fortunately, there have been significant advances in these 
areas over the past decade allowing for more personalized 
medical therapy, including testing for genetic alterations 
that may have contributed to the development of the lung 
cancer. If present, we can offer less toxic and more effective 
chemotherapy agents. New techniques in the field of 
Radiation Oncology have also resulted in an ability to deliver 
the most aggressive radiation to the lung cancer with less 
collateral damage to the healthy surrounding tissues. 

There have been a multitude of recent advances in the area 
of lung cancer care, ranging from lung cancer screening, 
novel diagnostic and interventional tools, and the evolution 
of personalized chemotherapy and radiation therapy. It 
is our hope that these advances will result in our ability 
to detect lung cancers earlier while they are still able to 
be cured, that we will be able to treat those patients with 
inoperable lung cancer more effectively, and finally, that we 
will be able to provide a better quality of life for our patients 
with lung cancer by whatever means possible.

2015 Lung Health Center Outcomes 
Cancer Screening

Declined Screening  15.4%

Negative CT Scan  28.8%

Benign Appearance Nodules 34.6%

Probably Benign Nodules 9.6%

Suspicious Nodules  9.6%

Cancer Diagnosis  2.0%

11



12

Reflect What’s Inside

(Above) Featured Cancer Support Group: Healing Arts Program
This program helps participants use creative and unique methods to express and explore thoughts and  
feelings relative to living with a cancer diagnosis and treatment. Various media and expressive techniques – 
along with problem-solving skills from the registered, board certified art therapist – help participants develop 
communication and stress management skills.
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When a patient presents with suspected 
non-small cell lung cancer (NSCLC), various 
imaging tests may be required to help 
define the extent of the disease. These 
tests will aid in the characterization of the 
primary tumor and identify lymph nodes 
and other abnormalities that are suspicious 
for metastatic disease. Determining the 
highest radiographic stage prior to biopsy 
facilitates the selection of the correct 
method for tissue sampling.

Imaging tests may include chest 
radiography, computed tomography 
(CT), magnetic resonance imaging (MRI), 
and positron emission tomography 
(PET). Generally, patients undergoing 
radiographic staging of suspected  
NSCLC will undergo a combination  
of the following:

•   Imaging of the chest with radiography 
and contrast-enhanced chest CT scan

•   Imaging of at least the upper abdomen 
including liver and adrenal glands

• Imaging directed at sites of potential 
metastasis when symptoms or focal 
findings are present or to direct the site 
of biopsy that will yield the most useful 
information (MRI, PET)

The 7th edition of the Tumor Node 
Metastasis (TNM) system is used for staging 
NSCLC. Staging NSCLC determines the 
appropriate therapy and, when combined 

with the patient’s unique features, provides 
valuable prognostic information. 

CT and PET provide a non-invasive 
assessment of tumor size (T), mediastinal 
node enlargement (N), and potential intra- 
or extra-thoracic metastases (M). Although 
confirmation by tissue biopsy must be 
pursued, these imaging tests provide the 
basis for the initial assessment of the TNM 
stage of disease and help guide the clinician 
in choosing the optimal site for tissue 
sampling. 

The ability of CT and PET to detect and 
distinguish metastatic lymph nodes from 
benign lymph nodes is somewhat limited 
and there is no perfect threshold for what 
is considered metastatic lymphadenopathy 
by CT or PET. Small lymph nodes can 
harbor occult malignancy and some lesions 
that are not highly fluorodeoxyglucose 
(FDG)-avid are malignant. However, criteria 
currently used are as follows:

•   Size >1 cm by short-axis diameter on 
transverse CT scan and/or

•   Increased uptake of FDG on PET imaging 
(e.g. FDG uptake greater than that of 
mediastinal blood pool)

Radiography 
Chest radiography is a readily available, 
inexpensive, and useful imaging modality 
in the workup of patients with many 
medical conditions including NSCLC. 

Chad Eicher, MD 
Interventional Radiology

Non-small cell lung cancer 
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53.9%

52.8%

Gender at Diagnosis

46.1%

47.2%

CHI Health, 2015 = 243

National Cancer Data Base  
(NCDB), 2013 = 126,925
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Race at Diagnosis

White
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American

Hispanic

Other/ 
Unknown

0.8%

11.1%
5.8%

3.8%

3.1%

CHI Health NCDB

0.4%

CHI Health

NCDB

93.0%
81.9%



Chest radiography is used most 
often as an initial investigation 
for various clinical symptoms 
before a diagnosis of lung cancer 
is known. Unfortunately, 12-
30 percent of lung cancers are 
missed on chest radiographs. 
Nodules smaller than 5 mm are 
difficult to detect using chest 
radiographs, and overlapping 
soft tissue opacities will hide small 
endobronchial lesions. 

Chest radiographs can depict 
indirect signs of endobronchial 
lesions such as obstructive 
pneumonia or atelectasis. These 
signs are non-specific and may well 
be secondary to benign tumors, 
mucus plugging, or a foreign body. 
When a solitary lung nodule is 
detected on a chest radiograph, 
the probability of malignancy is 
approximately 40 percent overall; 
therefore, a nodule identified on a 
chest radiograph requires further 
diagnostic workup to exclude lung 
cancer. Generally, the next test 
performed is a chest CT.

Computed Tomography (CT) 
In comparison to radiography, 
Computed Tomography (CT) of the 
chest can assist in resolving confounding 
overlapping structures to more precisely 
define the presence and extent of a 
potential nodule or mass. CT provides 
accurate anatomic definition of the tumor 
within the chest, which consequently can 
direct tissue biopsy for histopathologic 
diagnosis and staging. 

CT scans often can distinguish a nodule 
or tumor from surrounding atelectatic 

lung and other surrounding structures 
to better define the size of the tumor. 
CT scans can also depict findings apart 
from characterizing the mass or nodule 
in question. CT can identify tumor-
related atelectasis or post-obstructive 
pneumonitis and intra-thoracic and 
extra-thoracic metastatic disease that 
can prompt additional testing, as well as 
co-existing lung disease that may affect 
biopsy choice or operability. Other findings 
such as superior vena cava compression, 
pericardial effusion, and lymphangitic 
dissemination may be revealed as well. 

Limitations of CT in the evaluation of the 
patient with NSCLC include its relative 
ability to distinguish tumor from adjacent 
structures, limitations in depicting 
metastatic lymph nodes, and limitations 
in depicting endobronchial lesions. While 
CT scans can often depict the nodule as a 
separate, defined structure, it is sometimes 
unable to distinguish invasion from simple 
approximation to adjacent structures. 

CT scanning images only depict the 
anatomical size and shape of structures. 
Unfortunately, even normal-sized 
mediastinal lymph nodes may contain 
microscopic metastatic deposits that are 
subsequently identified on thoracotomy 
in as many as 20 percent of patients. 
Conversely, enlarged inflammatory 
nodes may be falsely characterized as 
metastases in as many as 20 percent of 
patients. The sensitivity and specificity of 
CT in detecting metastatic mediastinal 
lymph node involvement is in the range 
of 70-80 percent. Due to its low sensitivity 
and specificity, CT scanning alone is not a 
reliable modality for accurately staging the 
mediastinum in patients with NSCLC.

Below: 

Healing Arts offers a creative outlet 
for Cancer survivors and patients.

Age at Diagnosis

CHI Health, 2015 = 243

National Cancer Data Base (NCDB),  
2013 = 126,925

NON-SMALL CELL LUNG CANCER -  
PRIMARY SITE DISCUSSION
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16.6%
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27.6%

18.5%
15.3%

 5.3%
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CHI Health             NCDB
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Magnetic Resonance Imaging (MRI) 
Magnetic Resonance Imaging (MRI) offers several inherent 
advantages, including a lack of ionizing radiation, the ability 
to image in any plane, and superior contrast resolution. 
MRI is useful in the patient with NSCLC in particular clinical 
situations such as patients with superior sulcus tumors. 
Invasion of the brachial plexus, subclavian vessels, chest 
wall and adjacent vertebral bodies is well demonstrated 
with MRI. For the detection of chest wall invasion, a 
sensitivity of approximately 90 percent and a specificity 
of 96-100 percent has been reported. The multiplanar 
capability of MRI enables an accurate evaluation of hilar 
lymph nodes, aortopulmonary window lymph nodes, and 
subcarinal lymph nodes. MRI can be helpful in identifying 
the relationship of a tumor to the central pulmonary artery, 
aorta, carina, and main bronchi. 

Like CT, MRI depends on size criteria for the detection of 
mediastinal metastases and thus MRI is limited in detecting 
small lymph nodes containing microscopic deposits as is 
CT. Other limitations of MRI include its inability to depict 
calcification, low flow blood vessels appearing as possible 
lymph nodes or masses, and respiratory or other motion 
artifacts.

Routine MR imaging of the brain is not necessary for all 
patients, but should be used in patients with neurologic 
symptoms or in those who are more likely to have 
metastatic disease with evidence of stage III or IV NSCLC.

Positron Emission Tomography (PET) 
Positron Emission Tomography (PET) can be used to 
determine the metabolic activity rather than the anatomical 
features of lesions. Structures with an increased metabolic 
rate such as bronchogenic carcinoma are associated with an 
increased rate of glucose metabolism, but this is not specific 
for tumors and may also occur in infectious or inflammatory 
processes. PET uses deoxyglucose linked to fluorine 18 
(a positron emitter). The resulting agent competes with 
glucose for transport into the cells and accumulates in 
tumor cells. There are no standardized criteria defining what 
constitutes a positive PET result and no cut-off point for the 
standardized uptake value (SUV). However, lymph nodes 
with fluorodeoxyglucose (FDG) uptake greater than  
 

that observed in the mediastinal blood pool are highly 
suspicious for metastatic disease.

PET is more accurate in the evaluation of mediastinal 
disease as compared to contrast-enhanced chest CT and 
sometimes detects occult disease outside the thoracic cavity 
such as liver, adrenal, bone, and pleural metastases not 
radiologically evident by CT scanning. PET scans can be used 
to differentiate benign from malignant pulmonary nodules, 
evaluate lymph nodes, and to detect distant metastases 
when whole-body imaging is performed.

PET imaging has higher sensitivity, specificity, and accuracy 
than does CT scanning in staging mediastinal disease. 
Published studies have demonstrated a sensitivity of 80 
percent, an overall specificity of 92 percent, and an accuracy 
of 92 percent, with a positive predictive value of 90 percent 
and a negative predictive value of 93 percent.

False-negative studies can occur in small nodules and 
metastatic deposits. False-positive findings are known 
to occur in infectious or inflammatory disorders like 
tuberculosis, histoplasmosis, and rheumatoid nodules. Due 
to the false-positive rate, invasive staging procedures still 
may be required to determine if potentially curative surgical 
management is possible.

One limitation of whole-body PET alone is its poor anatomic 
definition of suspicious lesions. When increased activity is 
seen in the region of the mediastinum, it can be difficult to 
determine its relationship to vascular, hilar or endobronchial 
structures. In order to overcome this limitation, CT images 
are often obtained at the same time and are coregistered to 
PET images thus adding correlative anatomic information, 
and thereby combining the advantages of both imaging 
modalities. 

Conclusion 
The radiologic evaluation of the patient with NSCLC involves 
several imaging modalities and is an essential component 
of the work-up and management of NSCLC. The varying 
characteristics and strengths of these modalities allows for 
complete radiologic staging of the patient and serves to 
guide patient management.
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Restore Inner Strength

(Above) Featured Cancer Support Group: Look Good Feel Better Program
This program helps cancer patients cope with treatment-related appearance changes. Sponsored by the  
CHI Health Cancer Center and American Cancer Society, these two-hour workshops are led by volunteer 
licensed cosmetologists who address skin changes, makeup, wigs and scarf tying. In addition, the CHI Health 
Cancer Center offers three Image Recovery Centers staffed by specially trained clinical cosmetologists.
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Lung cancer is the leading cause of death 
from all forms of cancer. There are more 
deaths from lung cancer in this country per 
year than deaths from breast cancer, colon 
cancer, prostate cancer, and pancreatic 
cancer combined. In the U.S., an estimated 
224,390 new cases of lung cancer are 
predicted in 2016. Nearly 160,000 people in 
the US are expected to die of lung cancer 
in 2016. In Nebraska in 2016, it is estimated 
that 1,220 new cases of lung cancer will be 
diagnosed and 890 people will die from 
the disease. Approximately 80% of people 
who are found with a new diagnosis of 
lung cancer are not surgical candidates 
at the time of diagnosis. With the 
development of today’s screening protocol 
for lung cancer, it is hoped those numbers 
will change. Fortunately for those patients 
who are surgery candidates, advances 
in minimally invasive surgery in the last 
two decades have given them increased 
options. Not everyone is a candidate for 
minimally invasive surgery, but for those 
who are, it can mean shorter hospital 
stays, less pain, quicker return to normal 
activity, and some studies would suggest 
an increased chance of survival compared 
to traditional (open) thoracotomy. More 
recently, robotic lobectomy is an area of 
development that shows potential as well.

Symptoms of lung cancer do not usually 
present until late in the disease. Symptoms 
may include cough (most common), 
blood in sputum, weight loss, chest pain, 

shortness of breath, and changes in one’s 
voice. At least 80% of lung cancer cases 
are related to smoking, and many chronic 
smokers already have a cough, so these 
types of sometimes vague symptoms can 
be difficult to recognize. There are many 
other factors that can cause the remaining 
20% of cases of lung cancer, with radon 
exposure being the number two cause 
behind smoking. 

Diagnosing lung cancer is usually done in 
a series of steps. Sometimes a patient may 
present to their doctor with one of the 
complaints noted above and a chest x-ray 
may be ordered. Sometimes a chest x-ray 
obtained for other reasons will show an 
abnormality, such as a nodule or a mass. 
Computed Tomography (CT) scans often 
follow as a way to better visualize the 
lesion in question. A referral to a thoracic 
surgeon or pulmonologist should occur as 
lung abnormalities do not always equate 
to lung cancer, and further work-up and 
evaluation may be necessary. 

At CHI-Health, standard of care following 
the discovery of possible lung cancer 
includes a discussion at one of our 
multi-disciplinary tumor boards. An 
interdisciplinary team of doctors and 
health care providers meet regularly to 
discuss patients’ abnormal findings and 
reach a consensus about the appropriate 
course of action. Options for a patient 
with an unknown lung mass include 

Marcus Balters, MD 
Cardiovascular and  
Thoracic Surgeon

Non-small cell lung cancer 

Surgical Perspective



observation, Positron Emission Tomography (PET) scan, 
needle biopsy, endobronchial ultrasound, bronchoscopy,  
or surgery. The advantages and disadvantages of each 
option must be individualized for each patient. One of the 
benefits of a multidisciplinary approach such as that taken  
at CHI-Health is that multiple doctors and health care 
workers consider each case separately and reach a decision 
about the best course of action for that given patient.

If a diagnosis of lung cancer is made, the patient must 
undergo what is called staging as well as a work-up to 
see if he/she is an appropriate candidate for surgery. 
Staging is done to establish whether or not the cancer has 
metastasized. Again, several options for staging can be 
undertaken in order to determine if surgery will benefit the 
patient. If staging reveals evidence metastases, then surgery 
may not be in the patient’s best interest. If staging shows no 
sign of significant spread, the work-up to determine surgical 
fitness follows. This includes pulmonary function testing 
(PFT), sometimes an MRI of the brain, and often an evaluation 
of the patient’s cardiac status as well. Lung surgery, whether 
through minimally invasive means or the more traditional 
open operations, involves some element of risk. Before 
putting a patient through that risk, thoracic surgeons want  
to make sure the patient is likely to tolerate it.

The most common operation for attempted cure of lung 
cancer is called a lobectomy. Depending on where in the 
lung the cancer is, a patient may have more than one lobe 
taken or even an entire lung. This is done because removing 
the lobe has been shown to decrease local recurrence more 

than taking just the tumor itself. Lymph nodes also will be 
taken from the chest and analyzed under a microscope. 
This provides final verification that there has been no 
spread of the lung cancer outside of the lung tissue. This 
process allows the final staging of the patient’s lung cancer 
to be determined. If lymph nodes are involved, even if just 
microscopically, chemotherapy is considered. Lymph node 
involvement indicates a higher stage of disease. 

Most people can expect to be in the hospital for 
approximately four to seven days after lobectomy. Traditional 
thoracotomy (open operation) typically takes several weeks 
for the patient to fully recover. If a patient is a candidate for 
minimally invasive surgery or video-assisted thoracoscopic 
surgery (VATS) lobectomy, and the surgery is successful, 
the recovery may be shorter. While in the hospital, a 
patient will have one or more chest tubes to help prevent 
fluid accumulation and remove air from within the chest. 
These tubes most often are taken out a few days after the 
operation, shortly before discharge.

Surveillance of a patient with lung cancer is essential after 
lung surgery. The patient follows up with the surgeon 
for wound checks early on. Later, the patient follows up 
with the surgeon or one of several other doctors (primary 
care, pulmonologist, or oncologist) to be sure there is no 
recurrence. The risk of recurrence is influenced heavily  
by the stage. Surveillance should continue for years.

One of the benefits of a multidisciplinary approach such as that  
taken at CHI Health is that multiple doctors and health care workers 
consider each case separately and reach a decision about the best 
course of action for that given patient.
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Lung cancer is most likely cured when found at an early stage. 
The overall survival for all patients with lung cancer is only 44% 
at one year and 17% at five years. This data combines all stages 
of lung cancer. Survival is much higher for a stage I patient than 
a stage III or IV patient. This knowledge is the driving force 
behind the development of the current lung cancer screening 
recommendations. Screening with low dose computed 
tomography (LDCT) has been shown to decrease mortality by 
20% compared to chest x-ray in selected patient populations. 
Both the American Cancer Society and the U.S. Preventative 
Services Task Force have guidelines regarding who should 
be screened. It is imperative that patients with significant 
smoking history be considered for lung cancer screening.  
It cannot be over-emphasized: the chances of long term 
survival are notably higher when lung cancer is found  
at an early stage. 

The CHI Health Bergan Campus Lung Health Center is an 
excellent resource for all types of physicians to consider 
sending their patients for lung cancer screening, for lung 
nodules of unknown significance, or for a known diagnosis 
of lung cancer. Centralized, multidisciplinary care of these 
sometimes complex cases can help identify the best course 
of action. Referring physicians are kept well appraised 
of their patients. Patients too should use this valuable 
resource for their lung health needs.

NON-SMALL CELL LUNG CANCER -  
PRIMARY SITE DISCUSSION

CHI Health, 2015 = 243

National Cancer Data Base (NCDB),  
2013 = 126,925
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None / No surgery 
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2.5%
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Make Healing Connections

(Above) Featured Cancer Support Group: Pet Therapy
This program brings furry affection to those experiencing cancer or caring for someone with cancer.  
Therapeutic Dogs, Inc. (TDI) Certified Therapy dogs are available for visits on rotating Wednesday afternoons  
at Creighton University Medical Center - Bergan Mercy and Lakeside campuses. Volunteers who own the dogs 
accompany them on visits.
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Pathologists play an essential role in 
the diagnosis and management of non-
small cell lung cancer (NSCLC). Given the 
prevalence of NSCLC in the United States, 
pathologists are called upon to examine 
specimens from the lung for evaluation 
of suspected malignancies. This workload 
is anticipated to increase in the future 
due to the recent approval by the Centers 
for Medicare and Medicaid Services 
(CMS) approval of payment for low-dose 
computed tomography (CT) for lung 
cancer screening in high risk patients. In 
recent years, there have been significant 
developments in diagnosis and treatment 
of lung cancer, which have impacted the 
practice of pathology. 

Diagnosis of NSCLC Subtypes 
Perhaps the most important change in 
pathology practice has been the increasing 
need to distinguish between subtypes of 
NSCLC. In the past, the most important 
task of pathologists in lung cancer would 
be to determine whether the tumor 
represented small cell carcinoma (SCLC) or 
non-small cell carcinoma (NSCLC), as these 
two diagnoses resulted in significantly 
different management strategies. In cases 
of NSCLC, pathologists did not need to 
rigorously distinguish adenocarcinoma 
and squamous cell carcinoma, particularly 
in small biopsies, as treatments for both 
were essentially the same and there was 
no therapeutic rationale for distinguishing 
between them. However, this is clearly 

no longer the case. Development of 
new medications targeting mutations 
that only occur in lung adenocarcinoma 
and the recognition that certain drugs 
may increase the risk of life- threatening 
hemorrhage in squamous cell carcinoma 
resulted in the need for pathologists to 
attempt to distinguish between NSCLC 
subtypes, particularly in patients with 
advanced disease. This task must often 
be accomplished on small biopsy and 
cytology samples, where there is a limited 
amount of tissue available for evaluation.

To address these challenges, new 
guidelines for the diagnosis of NSCLC in 
small biopsy and cytology specimens 
have been jointly developed by the 
International Association for the Study of 
Lung Cancer, American Thoracic Society, 
and European Respiratory Society (IASLC/
ATS/ERS). The guidelines provided updated 
diagnostic terminology for use in small 
samples, as well as recommendations 
for the use of ancillary studies including 
immunohistochemistry to assist with 
classification. Together, these efforts 
standardized the way pathologists 
evaluate and classify NSCLC in small  
biopsy samples and have been widely 
adopted for use in routine practice.  

Updated Lung Cancer Classification 
In 2015, the updated World Health 
Organization Classification of Tumors 
of the Lung, Pleura, Thymus and Heart 

Scott Lauer, MD 
Pathologist

Non-small cell lung cancer 

Pathology
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was released. This publication contained 
significant changes related to NSCLC, 
including the adoption the new guidelines 
for diagnosis of NSCLC in small biopsies and 
cytology specimens described above. There 
also was adoption of an updated classification 
system for adenocarcinoma of the lung, also 
jointly developed by the IASLC/ATS/ERS. Several 
critical changes were made in this classification, 
e.g.  the diagnosis of adenocarcinoma in situ 
was introduced, and the term bronchioalveolar 
carcinoma is no longer used. There is also 
increasing recognition that various morphologic 
growth patterns in lung adenocarcinoma reflect 
underlying biology and may be associated with 
outcome. These patterns are now incorporated 
into adenocarcinoma diagnoses.  

Molecular testing in NSCLC 
Pathologists at CHI Health strive to ensure that 
every patient’s lung cancer undergoes the most 
appropriate molecular testing in order to access  
all eligible treatments. Patients with advanced 
disease should routinely have their tumors analyzed 
to identify mutations that may benefit from 
targeted therapy. 

Current guidelines recommend that 
adenocarcinomas should be evaluated for mutations 
in EGFR mutations and ALK translocation. Additional 
testing of other genes including ROS1 and KRAS 
may also be performed. Unfortunately, no molecular 
testing is recommended for patients with pure 
squamous cell carcinoma. As more is learned about 
the biology of NSCLC and as more targeted therapies 
become available, additional molecular testing is 
likely to be added to this panelA revised molecular 
testing guideline incorporating updated testing 
recommendations is currently under development  
and is expected to be released in the near future. 

Immunotherapy and PD-L1 
One of the most exciting developments in lung  
cancer has been the emergence of a new class of 
therapeutic agents aimed an unleashing the patient’s 
own immune system against their cancer. Two drugs  
in this category have recently been approved by the  
FDA for use in NSCLC: Keytruda (pembrolizumab) and 
Opdivo (nivolumab).  

Both drugs target PD-1/PD-L1 , an immune checkpoint 
present on tumor cells and inflammatory cells. The  
FDA also approved two biomarker tests linked to  
each drug that can be used to predict response 
to treatment.  These biomarker tests consist of 
immunohistochemical stains directed against  
PD-L1 and are now widely available. 

As these tests are similar but not identical, it is essential 
that there is good communication between the ordering 
physician and the laboratory to ensure that the correct 
test is being ordered for the patient’s tumor type 
and the drug that is being considered for treatment. 
Pathologists at CHI Health are available for consultation 
to ensure that patients have the most appropriate test 
performed on their tumors.

This is an exciting time to be involved in the care of 
patients with lung cancer. New understanding of the 
underlying biology of non-small cell carcinoma and 
newly available treatments have provided more options 
for patients with advanced disease. Pathologists look 
forward to contributing our diagnostic expertise in this 
rapidly evolving area. 
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CHI Health, 2015 = 243

Histology

NON-SMALL CELL LUNG CANCER - PRIMARY SITE DISCUSSION

Stage at Diagnosis

Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Unknown/
NA

0.5% 
0.0%

26.7% 
27.2%

9.5% 
9.1%

17.7% 19.2%

4.2% 
1.2%

40.0%
44.9%Squamous Cell Carcinoma, Types

Adenocarcinoma, Types

Carcinoid

Non-Small Cell Carcinoma, NOS

Large Cell Neuroendocrine Ca

Neuroendocrine Carcinoma, NOS

Other Specified Types

33.7%

2.5%
1.8%

14.0%

0.4%
0.9%
1.2%
2.0%

5.3%
4.1%

42.8%
52.5%

9.5%

29.1%

National Cancer Data Base 
(NCDB), 2013 = 126,925



24

Find Hopeful Threads

(Above) Featured Cancer Support Group: Therapeutic Knitting
This therapeutic knitting program is a five-week series for cancer survivors who want to learn a creative new 
skill while enjoying fellowship with other cancer survivors. Two classes, basic and intermediate, are offered  
as a weekly series. No prior knitting experience needed.



25

Approximately 220,000 new lung cancer 
cases are diagnosed each year, with 
158,000 mortalities in the U.S. alone. 
Eighty-five percent of those cases are non-
small cell lung cancer (NSCLC), including its 
subtypes adenocarcinoma and squamous 
cell, and the remaining 15% are small 
cell lung cancer (SCLC). Most patients 
presenting with NSCLC are already  
at advanced stage, resulting in only 
palliative treatment. 

Lung cancer is the most common cancer 
worldwide, with men developing lung 
cancer more often than women. Women 
overall are more likely to live with the 
disease, however the five-year survival 
rate (17.8%) is lower than other cancers, 
including breast (95%) and colon (65.4%).

African Americans are more likely to die 
from lung cancer than any other racial/
ethnic group. The age-adjusted lung 
cancer incidence rate among African 
American males is approximately 32% 
higher than for Caucasian males.

Improvements in quality of life and length 
of survival are due to recent advancements 
over the past decade in surgical techniques 
and chemoradiation therapies. The 
characterization of lung cancer has 
changed – it is no longer treated as a 
singular form of cancer, but rather, the 
histology and molecular mutation are 

combined in order to create the optimal 
treatment for each patient. This approach 
has significantly improved outcomes for 
a particular subset of patients, specifically 
those who have a certain mutation in 
epidermal growth factor receptor (EGFR) 
gene, which comprises 10-15% of cases. 

Treatment options for NSCLC patients vary 
depending on the type and stage of the 
cancer, the patient’s overall health, and  
the patient’s preference for treatment.

Diagnostic Tools 
Biopsy of the tumor is the first step in 
determining the stage and subtype of 
the disease. Further testing may include 
molecular testing of the tissue sample 
to identify specific genes, mutations, 
and proteins that will help lead to the 
unique treatment for the patient, which 
includes targeted therapy. Testing for 
the EGFR and ALK (anaplastic lymphoma 
kinase) mutations has become common 
practice for patients with later-stage 
NSCLC. Surgical procedures including 
bronchoscopy, thoracoscopy, and 
thoracotomy also may be performed.

Imaging tests also play a vital role in 
detecting whether or not the cancer has 
spread and to identify where the cancer 
formed. CT scans are useful in evaluating 
primary tumors, assessing immediate 
invasion of the chest wall, central veins, 

Tim Huyck, MD 
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and arteries. CT scans can also 
detect distant metastases to the 
brain, bones, liver, and soft tissues.

Positron Emission Tomography 
(PET) scans are more accurate than 
CT scans in that images can better 
identify malignant and benign 
lesions. PET is also more accurate in 
determining metastatic spread of the 
disease to locoregional lymph nodes. 
PET scans are used in conjunction with 
other conventional imaging tools.

Magnetic resonance imaging (MRI) 
helps detect the tumor location and 
size, and whether the disease has 
metastasized to the brain or bones. 
These images are also helpful in 
identifying the relationship of the  
tumor to the aorta and main bronchi.

Stages 
Stage I is a small tumor that has not 
metastasized. There are two substages 
that are based on the size of the tumor.  
IA tumors are <3cm wide. IB tumors are 
>3cm wide, but <5cm wide.

Stage II is divided into two substages: IIA 
and IIB. Stage IIA is a tumor >5cm wide, but 
<7cm wide, and has not spread to nearby 
lymph nodes, and also includes tumors  
that are <5cm wide but have spread to 
nearby lymph nodes. Stage IIB is a tumor 
>5cm wide but <7cm wide that has spread 
to nearby lymph nodes, or a tumor >7cm 
that may or may not have grown into  
nearby structures of the lung, but not  
to the lymph nodes.

Stage III cancers are classified as either IIIA 
or IIIB. IIIA cancer is a single tumor that is not 
invading any adjacent organs, but has spread 

to nearby lymph nodes in the chest, and 
possibly other undetectable locations in the 
body. IIIB cancer involves lymph nodes on the 
opposite side or center of the chest, or above 
the shoulders, and involves major organs.

Stage IV involves more than one area of the 
opposite lung, the fluid surrounding the lung 
or heart, or has reached distant parts of the 
body through the bloodstream like the liver, 
brain, or bones. The two substages are IVA, 
where the cancer has spread within the chest, 
and IVB, where the cancer has spread outside 
of the chest.

Treatment by Stage 
Stages I and II generally require single 
modality surgical treatment. Lobectomy 
is the standard, while wedge resection is a 
suboptimal surgical treatment, and is typically 
performed only for patients who cannot 
tolerate lobectomy due to other health 
constraints. Adjuvant therapy, if needed,  
is typically in the form of chemotherapy.

Stage II NSCLC patients who are healthy 
enough can undergo surgery. The extent 
of the metastases, including lymph node 
involvement or presence of cancer cells  
in the removed tissue will guide further 
treatment. If positive margins are found, 
further surgery followed by chemoradiation 
may also be required. Neoadjuvent 
therapy including chemotherapy alone or 
chemoradiation is standard of care for patients 
regardless of further surgical intervention. 

Stage IIIA treatment includes combination 
surgical and radiation therapy, and 
chemotherapy. Treatment is individualized as 
it depends on the size of the tumor, location, 
and metastases. Stage IIIB NSCLC involves 
lymph nodes near the lung(s), neck, and 
chest. Surgical intervention alone is typically 

CHI Health            NCDB

a. Radiation & Chemo    
  20.6%  20.8%

b. Radiation Only  
  25.1%  15.5%

c. Surgery Only  
  11.1%  20.0%

d. Chemo Only      
  10.7%  12.3%

e. Surgery & Chemo   
  3.3%  4.7%

f. Other Therapy     
  8.3%  7.1%

g. None/Unknown 
   21%  19.7%
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inadequate. Chemoradiation in healthy 
patients with Stage IIIB NSCLC may be 
curative, however patients not healthy 
enough for combination therapy may 
undergo radiation therapy, or may 
partake in clinical trials.

Stage IV NSCLC is rarely curable and 
palliative care including surgery, 
chemotherapy, targeted therapy, 
radiation therapy and immunotherapy 
are used to relieve symptoms and allow 
the patient to live longer with NSCLC.

Gene Mutations  
and Targeted Therapy 
Tumors in widespread NSCLC are 
checked for gene mutations including 
EGFR and ALK. If the EGFR mutation  
is present, targeted therapy with anti-
EGFR drugs like erlotinib (Tarceva) 
gefitnib (Iressa) and afatinib (Gilotrif) 
may be used as first-line treatment.

For tumors with the ALK mutation, 
treatment may include newer 
medications like crizotinib (Xalkori), 
ceritinib (Zykadia) or alectinib 
(Alecensa).    

Immunotherapy for patients with 
Stage IIIB/IV offers significant benefit, 
especially if other treatments are 
ineffective. Bevacizumab (Avastin) 
and ramucirumab (Cyramza) are 
monoclonal antibodies that target 
vascular endothelial growth factor 
(VEGF), a protein that helps new blood 
vessels grow, by starving the tumor  
of nutrients. 

Checkpoint inhibitors like nivolumab 
are used as first-line treatment of 
advanced squamous cell NSCLC 
that has stopped responding to 
chemotherapy. Patients receiving 
nivolumab live approximately 3.2 
months longer than patients receiving 
standard chemotherapy; a 40% 
reduced risk of mortality. 

Tarceva is another first-line treatment 
for patients with advanced NCSLC 
with EGFR mutations. This drug slows 
or blocks the signals that allow cancer 
cells to grow or rapidly multiply. Tarceva 
can also be used as maintenance 
treatment for patients who have  
had previous chemotherapy.

Immunotherapy is emerging as a 
promising treatment for advanced 
non-small cell lung cancer. Operating 
as checkpoint inhibitors, monoclonal 
antibodies, therapeutic vaccines, 
and adoptive cell therapies, these 
immunotherapies are working to 
prolong survival inpatients, and  
at times producing remission. 

CHI Health is at the forefront of treating 
non-small cell lung cancer, providing 
access to clinical trials with promising 
results. Current clinical trials, which 
have a tumor profiling component, 
include: ALCHEMIST Screening Trial, 
Genetic Testing in Screening Patients 
With Stage IB-IIIA Non-Small Cell 
Lung Cancer That Has Been or Will Be 
Removed by Surgery; and Lung-MAP, 
which is testing multiple treatment 
protocols based on mutation.

Continued research into determining 
timing and combination of treatment 
and immunotherapy will allow us  
to keep pushing the frontier of 
medicine forward. 

At right: 
Therapeutic Knitting group 

members learn from each other.

CHI Health is at the forefront of treating  
non-small cell lung cancer, providing access  
to clinical trials with promising results.
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Shine Therapeutic Light 

(Above) Featured Cancer Support Group: Cast to Recovery Retreat
The retreat is offered annually for 12 women with breast cancer who have been treated at CHI Health.  
It combines the principles of fly fishing, group discussion, spiritual connection and relaxation to help  
participants deal with a breast cancer diagnosis. The retreat is offered at St. Benedict’s Center in Schuyler, Neb.
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Non-Small Cell Lung Cancer  
and the use of Radiation 
Lung cancer is the most common cancer 
worldwide and the leading cause of 
cancer related deaths. An analysis by the 
surveillance epidemiology and results 
database estimates that 224,390 cases of 
lung cancer will be diagnosed in 2016 and 
158,080 patients will die from the disease, 
accounting for 13.3% of all new cancer cases 
and 26.5% of all cancer deaths. The number 
of new cases of lung and bronchus cancer 
was 57.3 per 100,000 men and women per 
year. The number of deaths was 46.0 per 
100,000 men and women per year. These 
rates are age adjusted and based on 2009 
through 2013 cases and deaths. In 2013 
there were an estimated 415,707 people 
living with lung and bronchus cancer  
in the United States. 

Non-small cell lung cancer (NSCLC) consists 
of three primary histologies: squamous cell, 
large cell, and adenocarcinoma. The cell 
type of origin impacts location and patterns 
of growth. 

The three most important prognostic 
factors affecting patients with lung  
cancer include performance status, stage, 
and weight. 

Functional status affects patient ability 
to tolerate treatment and is indicative of 
overall prognosis in patients with non-
small cell lung cancer. Performance status 

is an attempt to quantify a cancer patient’s 
general well-being and activities of daily 
life. The ECOG Performance Status and 
the Karnofsky Performance Status are 
two widely used methods to assess the 
functional status of the patient. Both scales 
have been in medicine for many years and 
help classify a patient according to their 
functional impairment, comparing the 
effectiveness of therapies, and assess the 
prognosis of the patient. The Karnofsky 
index, between 100 and 0, was introduced 
in 1949. A score of 100 indicates a normal 
patient with no complaints and no evidence 
of disease. A score of 50 indicates a patient 
who requires considerable assistance and 
frequent medical care, and 0 means that 
the patient is deceased. Key elements of the 
ECOG scale first appeared in the medical 
literature in 1960. 

More recently a comprehensive geriatric 
assessment (CGA) has been used to predict 
toxicity from chemotherapy and surgery as 
well as radiation. A study by VanderWalde et 
al in Comprehensive Geriatric Assessment 
as a Predictor of Tolerance, Quality of Life, 
and Toxicity in Older Patients Receiving 
Radiation reported that pre-treatment 
functional deficits were associated with 
continued decline and lack of recovery of 
quality of life in this patient population. 
Furthermore, patients with pretreatment 
functional deficits reported more advanced 
symptoms. Advanced stage of disease 
implies a poor prognosis due to heavy 

John Longo, MD 
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tumor burden and multisystem involvement. 
Weight loss indicates active disease as well  
as a poor prognosis.

Early Stage Non-Small Cell  
Lung Cancer 
Surgery remains standard of care for Stages 
I and II non-small cell lung cancer. Generally, 
the use of radiation in the postoperative 
setting is limited. The Postoperative Radiation 
Therapy (PORT) Meta-analysis has been widely 
discussed because of the negative effect of 
radiation therapy in overall survival for all patients 
examined with Stages I through III disease who 
underwent operative surgical resection. PORT is 
recommended for patients with positive margins 
or N2 disease. The PORT trial also showed a 
benefit for those patients with N1 disease who did 
not receive adjuvant chemotherapy. PORT in N2 
disease is being re-examined in a phase 3 European 
LUNG-ART randomized trial (EORTC 2205) in which 
patients are randomized to receive postoperative 
radiation to a dose of 5400 cGy in 30 fractions  
or observation.

Recently, the development and application of 
stereotactic body radiation therapy (SBRT) also 
known as stereotactic ablative radiation therapy 
(SABR), has led to a renaissance in the specialty of 
radiation oncology. SABR has been used for the 
management of early stage NSCLC with Stage I 
disease and in selected node-negative Stage II A 
patients. SABR allows for precise treatment by 
accounting for motion with the application of 4D 
treatment planning and the use of 7-11 beams or arc 
therapy. Precise treatment is verified with accurate 
targeting with cone beam images prior to delivery  
of radiation therapy. 

RTOG-0236, a multi-phase II trial designed to deliver  
the equivalent of 54 gray in 3 fractions, was recently 
updated at ASTRO in 2014. Primary tumor control with 
SABR was 98%, with lobar control 91%. The 5-year 
outcomes for primary tumor recurrences were 7%,  

involved lobar recurrence 20%, regional recurrence 38% and 
distant recurrence 31%. SABR is a promising treatment 
modality with radiation for early stage non-small cell 
lung cancer disease. SABR offers better local control than 
conventional 3D conformal radiation, limited toxicity, 
and greater convenience for patients. Early randomized 
controlled data does however suggest that good local 
control can still also be achieved with very prolonged 
fractionation schedules.

SABR is now also recommended for patients who are 
medically inoperable or in those patients who refused to 
have surgery after thoracic surgery evaluation. SABR is 
also an appropriate option for patients with high surgical 
risk who are unable to tolerate proper surgical resection 
because of poor lung function, poor performance status, 
and other limiting co-morbidities. 

Locally Advanced Non-Small Cell  
Lung Cancer 
Historically, the management of locally advanced 
inoperable non-small cell lung cancer including Stage 
III disease has been managed with radiation therapy 
alone. In 1986, Carlos Perez established the modality of 
radiation delivered to a dose of 6000 cGy in 30 fractions 
offered the highest rate of local control. In addition 
to standard fractionated radiation therapy (1.8-2 Gy/
fraction), regimens with altered fractionation have been 
proposed as a way to enhance outcomes. 

A meta-analysis performed in 2012 however, 
demonstrated that altered fractionated courses of 
radiation provided a modest 2.5% benefit in survival 
at 5-years at the expense of the increased side effect 
of esophagitis. Chemotherapy with radiation has 
demonstrated improved survival in Stage III NSCLC, 
compared to radiation therapy alone. Concurrent 
chemotherapy with radiation has been compared 
to sequential chemotherapy, and concurrent 
chemoradiation therapy is generally preferred. A meta-
analysis of concomitant versus sequential radiation 
chemotherapy in locally advanced NSCLC published 
by Auperin, JCO in 2012 established that concurrent 
chemoradiation therapy is preferred. The optimal 



chemotherapy regimen remains 
uncertain and continues to evolve. 
Sequential chemoradiation and 
radiation alone are options in less  
fit patients.

RTOG–0617, a Phase III study, 
comparing 6000 cGy versus 7400 
cGy with concurrent chemotherapy 
found that the dose of 7400 cGy 
did not improve overall survival 
and was potentially associated 
with higher toxicity. An analysis of 
the dosimetric planning after this 
study was completed indicates that 
attention must be paid to cardiac 
and esophageal volume treated. 
Most commonly prescribed doses for 
definitive radiation therapy are 6000-
7000 cGy at 180- 200 cGy per fraction.

Resectable Stage III Non-Small Cell 
Lung Cancer 
There may be a role for surgery in 
select Stage III patients. Treatment 
options include surgery followed 
by chemotherapy and radiation, 
neoadjuvant chemotherapy 
followed by surgery and post-

operative irradiation, or preoperative 
chemoradiation followed by surgery. 
To date, there is limited data for the 
efficacy of surgery in combination with 
other treatment for Stage III NSCLC 
patients. Treatment options must 
be individualized, and in some cases 
concurrent chemoradiation therapy 
alone is as effective as an option that 
would include surgery.

Oligometastatic Disease in  
the Patient with Non-Small Cell 
Lung Cancer 
A significant proportion of patients 
with Stage IV non-small cell lung 
cancer present with oligometastatic 
disease. Oligometastatic disease refers 
to limited metastases in patients 
with cancer. Attempts to eradicate 
limited metastatic disease include the 
use of ablative techniques including 
surgery, chemotherapy and radiologic 
intervention. In general, many studies 
of oligometastatic patients, although 
not all, have suggested that ablative 
treatments can achieve “better 
than expected“ long-term survival. 
However, very little randomized data  

is available to guide treatment 
decisions. In many cases, it is unclear 
whether the better than expected 
survival reported in single arm studies 
of oligometastatic patients has resulted 
from ablative treatments themselves, 
or if it is merely the selection of very 
fit patients with more indolent tumor 
biology. 

The use of SABR in the management  
of patients with oligometastases  
has increased in the use of NSCLC.  
A study by Collen et al. Phase II study 
of stereotactic body radiotherapy 
to primary tumor or metastatic 
locations in oligometastatic NSCLC 
was published in 2014. Results of this 
trial appear promising, suggesting that 
minimal volume nodal disease with a 
median of one nodal station can be 
treated safely, and that toxicity was 
favorable. Relatively good outcomes 
were reported using a regimen of 5000 
cGy in 10 fractions.

In an individual patient data meta of 
non-small cell lung cancer published 
by Ashworth et al. in 2014 noted that  

SABR offers better local control than 
conventional 3D conformal radiation, limited 
toxicity, and greater convenience for patients.

Right:  
One of the skills learned by Cast to Recovery 

participants is the art of fly tying. 31
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in patients who were highly selected in this 
meta-analysis with low burden of disease and 
only one metastases and with good performance 
status did well with SABR. The factors predictive 
of improved overall survival were metachronous 
presentation versus synchronous, lower N stage,  
and adenocarcinoma histologic type. The results  
of this study suggest that the most important factors 
influencing survival appear to be related to indolent 
tumor biology–metachronous presentation and  
the absence of nodal metastases–rather than 
treatment factors. 

It is evident that some highly selected patients, 
particularly those in the low risk group, can achieve 
excellent long-term outcomes. In contrast, patients 
presenting with synchronous presentation and 
high N stage have a 5-year overall survival that 
approaches 14%. Treatment of synchronous 
oligometastases in this setting-yields a 13-month 
survival, which is similar to palliative chemotherapy. 

The use of SABR in the management of patients 
with oligometastatic disease is a novel use of current 
technology and an exciting use of it as well.

Palliative Radiation Therapy in Non-Small  
Cell Lung Cancer 
In advanced stage non-small cell lung cancer, 
radiation can be delivered with palliative intent. 
Palliative thoracic radiotherapy for patients with very 
locally advanced or metastatic lung cancer or lung 
metastases can be highly effective in the palliation of 
symptoms in the lung including cough, hemoptysis, 
dyspnea for airway obstruction, recurrent post-
obstructive pneumonias, symptoms of superior 
vena cava syndrome, chest pain, and relief of bone 
and brain metastases. The dose and fractionation of 
palliative radiation therapy should be individualized 
based on goals of care, symptoms, performance 
status and logistical considerations. 

Shorter courses of radiation therapy provide similar 
pain relief as longer courses, but require higher 
retreatment. For palliation of thoracic symptoms, 

higher dose/longer course thoracic radiation therapy 
such as 3000 cGy in 10 fractions is associated with 
a modestly improved survival and improvement in 
symptoms. Doses greater than 3000 cGy may be 
warranted and require careful conventional 3-D 
treatment planning. When non-small lung cancer 
metastasizes to other sites including bone, brain, and 
soft tissues, palliative doses of radiation therapy are 
indicated and are generally in the range of 3000 cGy 
in 10 fractions, 2000 cGy in 4 fractions, 800 cGy  
in one fraction. 

Conclusion 
Radiation therapy plays an important role in the 
management of patients with all stages of non-small 
cell lung cancer as either definitive or palliative 
therapy. The management of NSCLC is dependent 
upon a team of multidisciplinary professionals in 
surgery, medical oncology, radiation oncology, and 
their supportive team members. The goal of modern 
radiation therapy is to maximize tumor control and 
to minimize treatment toxicity with the application 
of current technology, which now includes standard 
CT treatment planning and conformal radiation 
therapy as well as image guided intensity modulated 
radiation therapy and the use of SABR. Many 
questions remain in the management of NSCLC, 
including the influence of tumor biology and the 
continued effective novel systemic therapies and the 
application of new radiation therapy technologies.  
A better understanding of the variations in 
metastatic potential based on tumor biology could 
also have a profound implication on the chances of 
further distant relapse as well as the potential best 
management strategies.
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