Unit 3: Cellular Proliferation Cancer

What did they mean by "staging" of his cancer?

Group D

Medical professionals like to use a universal standard when describing cancer because it sets a standardized method of describing the cancer from person to person or cancer to cancer. There are three main factors that are typically used for staging most cancers: "the original (primary) tumor’s size and whether or not the tumor has grown into other nearby areas; whether or not the cancer has spread to the nearby lymph nodes; whether or not the cancer has spread to distant areas of the body" (American Cancer Society, 2007). There are several different systems for Cancer "Staging"; The two most common are the TNM system and the number system from 0 to IV (McCance & Barnette, 2006; National Cancer Institute, 2004).  These systems assist medical professionals in planning the course of cancer treatment and can predict chances of a individual survival (American Cancer Society, 2007). There are also staging systems that are specific to a single type of cancer, such as the Ann Arbor system for Non-Hodgkin's lymphomas.  Not all cancers use the TMN classification, brain and spinal cord cancers are classified according to cell type and grade.  (National Cancer Institute, 2004). The Federation of Gynecologists and Obstetricians have another staging system that is used for female reproductive organs and is referred to as the FIGO system. Since this system closely resembles the TNM, it is relatively easy to translate stages from one to the other. Another staging system is called the Duke staging system used mostly for colorectal cancers in the past. This system is older and is similar to the numbering system but some physicians may still use it. (American Cancer Society, 2007).

Staging is based on knowledge of the way cancer develops; encompassing cells, tissues, organs and the lymphatic system (National Cancer Institute, 2004).  The process of "staging" cancer is done by clinical staging, surgical staging or pathologic staging. Clinical staging is based on information obtained from physical exam such as, x-rays, MRI, and C-T scans and is limited by information obtained by indirect observations of a tumor (Mayo Clinic, 2008).  Surgical staging is done via inspection at surgery, determining the tumor size, number, sites, and degree of metastasis (Ignatavicius, Workman & Mishler, 1999).  Pathologic staging is based on examination of the actual tumor or cancer cells microscopically by a pathologist. Pathologic staging is usually considered the "better" or "truer" staging method because it allows direct examination of the tumor and its spread. Laboratory tests like blood count, electrolytes, kidney and liver functioning test are also used for staging for possible metastases. Tests for tumor markers, high levels of hormones with hormone secreting tumors, etc (National Cancer Institute, 2004).

Overall stage grouping

Most commonly used cancer staging systems:

1) The TNM system is one of the most commonly used staging systems. This system has been accepted by the International Union Against Cancer (UICC) and the American Joint Committee on Cancer (AJCC). Most medical facilities use the TNM system as their main method for cancer reporting. (National Cancer Institute, 2004).  This system is not useful for cancers that arise from bone marrow or lymphoid tissues (Ignatavicius, Workman & Mishler, 1999).  The following is taken from Ignatavicius, Workman & Mishler, 1999, p. 485:

T: covers the primary tumor spread.

         TX - tumor cannot be assessed

         T0 - no evidence of primary tumor

         Tis - carcinoma insitu

         T1, T2, T3, T4 - increasing size and/or local extent of primary tumor

N: node involvement

         NX - regional lymph nodes cannot be assessed

         N0 - no lymph node metastasis

         N1, N2, N3 - increasing involvement of regional lymph nodes

M: metastasis 

         MX - Cannot be assessed

         M0 - No distant metastasis

         M1 - Distant metastasis

2) This staging system is typically used with the TNM staging system. This system describes the progression of the cancer (Mayo Clinic, 2008).

Stage 0: Cancer that is in the layer of cells in which it started, also known as "carcinoma in situ" or "in place" (Mayo Clinic, 2008).

Stage I: Cancer that is localized to one part of the body (Mayo Clinic, 2008). 

Stage II: Cancer that is locally advanced but not into the lymph nodes (Mayo Clinic, 2008). Stage IIA - The cancer has grown into the outermost layers of the colon or rectum but has not reached nearby organs. It has not yet spread to the nearby lymph nodes or distant sites. Stage IIB - The cancer has grown through the wall of the colon or rectum and into other nearby tissues or organs. It has not yet spread to the nearby lymph nodes or distant sites (American Cancer Society, 2003). 

Stage III: Cancer that is locally advanced and has moved into the local lymph nodes (Mayo Clinic, 2008). Stage IIIA -The cancer has grown through the mucosa into the submucosa (T1) or it may also have grown into the muscularis propria (T2). It has spread to 1 to 3 nearby lymph nodes but not to distant sites. Stage IIIB -The cancer has grown into the outermost layers of the colon or rectum but has not reached nearby organs (T3) or the cancer has grown through the wall of the colon or rectum and into other nearby tissues or organs (T4). It has spread to 1 to 3 nearby lymph nodes but not distant sites. Stage IIIC -The cancer may or may not have grown through the wall of the colon or rectum, but it has spread to 4 or more nearby lymph nodes. It has not spread to distant sites (American Cancer Society, 2008). 

Stage IV: Cancer has metastasized to other organs and to near by lymph nodes (Mayo Clinic, 2008). 

Recurrent: This means the cancer has come back after treatment (Mayo Clinic, 2008).

Restaging is uncommon but it can be used to determine the extent of the cancer in cases of recurrence in order to assist in deciding on the best treatment option. Restaging is also used with clinical trials. In instances of restaging a small "r" recedes the stage, e. g. rT2 rN3 rM1. However, it is important to note that staging does not change (American Cancer Society, 2007). With recurrence or spread, cancer is always referred to as the stage it was when first diagnosed.

The staging system ranges from Stage I to Stage IV for Colorectal Cancer- Stages of the tumor growth (Mayo Clinic, 2008).                                                       

	Stage I 
	Cancer is confined and has not spread to neighboring tissue 

	Stage II 
	Cancer has spread beyond the original (primary) site, but there is no lymph node involvement 

	Stage III
	Cancer has spread beyond the original (primary) site to nearby lymph nodes but not to other parts of the body 

	Stage IV 
	Cancer has spread to distant organs 


(Mayo Clinic, 2008) 

The Combination of Staging System and TNM System (American Cancer Society, 2008).

	Stage
	Tumor (T)
	Node (N)
	Metastasis (M)

	Stage 0
	Tis
	N0
	M0

	Stage 1
	T1
	N0
	M0

	Stage IIA
	T0
	N1
	M0

	
	T1
	N1
	M0

	
	T2
	N0
	M0

	Stage IIB
	T2
	N1
	M0

	
	T3
	N0
	M0

	Stage IIIA
	T0
	N2
	M0

	
	T1
	N2
	M0

	
	T2
	N2
	M0

	
	T3
	N1, N2
	M0

	Stage IIIB
	T4
	any N
	M0

	
	any T
	N3
	M0

	Stage IV
	any T
	any N
	M1


Source: American Joint Commission on Cancer and International Union Against Cancer

Survival rates for colon cancer by stage (American Cancer Society, 2008):

(The numbers below come from a study of the National Cancer Institute's SEER database, looking at nearly 120,000 people diagnosed with colon cancer between 1991 and 2000) 

	Stage I 
	93%

	Stage IIA
	85%

	Stage IIB
	72%

	Stage IIIA
	83%*

	Stage IIIB
	64%

	Stage IIIC
	44%

	Stage IV
	8%


*In this study, survival was better for stage IIIA than for stage IIB. The reasons for this are not clear, and it is not known if this is still the case. 

3) Dukes Staging System is an older system of staging colorectal cancer (Cancer Research UK, 2007). 

Dukes A - means that the cancer is only affecting the mucosa lining of the colon or rectum. 

Dukes B - means that the cancer has grown into the muscularis layer of the colon or rectum. 

Dukes C - means that the cancer has metastases to at least one lymph node in the area. 

Dukes D - means that the cancer has metastases to the rest of the body (common places are the liver or lungs).

Other types of cancer staging system:

1) Another type of staging system is a Tumor grading approach (American Cancer Society, 2007). The tumor grade system is used to make prognosis and appropriate treatment options. After the cancer has been removed a pathologist examines the abnormal cancer cells are under the microscope. The pathologist compares the cancer cells to normal cells. Cancer cells that look more abnormal tend to grow and spread more quickly therefore they are given a higher grade and a poorer prognosis. Whereas the more normal looking the cancer cell the lower the cancer grade and the better the prognosis.(American Cancer Society, 2007)

The American Joint Committee on Cancer (AJCC) recommends the following cancer grading classifications (American Cancer Society, 2007): 

GX: Grade cannot be determined  

G1: Well-differentiated (the cancer cells look a lot like normal cells)  

G2: Moderately well-differentiated (cancer cells look somewhat like normal cells)  

G3: Poorly differentiated (cancer cells don't look much like normal cells)  

G4: Undifferentiated (the cancer cells don’t look anything like normal cells) 

The problem with this system is that one tumor may have several different types of cancer cells within it and/or the cell may change with time. (American Cancer Society, 2007). 

2) With brain and spinal cord tumors: the location and grade is more important than tumor size (there are no lymph nodes and metastasis outside of the CNS is rare).  Therefore the World Health Organization (WHO) grading system is used rather than the TMN (National Cancer Institute, 2004).

Grade I- A non-invasive slow-growing tumor that is unlikely to recur after removal.  

Grade IV- A rapidly growing tumor of highly invasive abnormal cells and is the most aggressive and malignant brain or spinal cord tumor.

3) A new technique of staging being developed (BBC, 2004) involved "injecting tiny magnetic particles designed to accumulate with certain cancerous tissues." By tracking the movement of particles on a scan, physicians can establish if a tumor has spread without biopsy. The problem identified thus far with this method is that 8% of patients tested with a false positive.
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