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Clinical scenario

 This 78 year old man was a patient of

(1)Sick sinus syndrome post permanent pacemaker in
2007/4

(2)Ischemic stroke with right hemiparesis in 2008/8
(3)GERD, grade A

(4)Hyperlipidiema

 He suffered from black color stool passage

* Colofibroscopic polypectomy: adenocarcinoma, 100cm
from anal verge




Clinical scenario

Pathologic diagnosis

* |ntestine, large, colon, ascending, right
hemicolectomy, adenocarcinoma, grade |
(PT2NOMX)

* Intestine, small, ileum, resection, negative for
malignancy

« Appendix, appendectomy, negative for malignancy

 Lymph node, regional, lymphadenectomy, reactive
hyperplasia (31/31)
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1. Background questions

2. Foreground questions




# 11 background questions




Question 1. How to make a stage of
colon cancer?

i Stage Grouping

Stage T N M
0 Tis NO MO
I T1 NO MO
T2 NO MO
T3 NO MO
I1B T4 NO MO
ITIA T1-T2 N1 MO
ITIB T3-T4 N1 MO C2/C3
ITIC Any T N2 MO C1/C2/C3

*Dukes B is a composite of better (T3 NO M0) and worse (T4 NO MO) prognostic groups, as is
Dukes C (Any TN1 MO and Any T N2 M0). MAC is the modified Astler-Coller classification.




Question 2: How to treat colon cancer
according to the different stages?

o Stage lll disease — We recommend
after resection of node-positive colon cancer
( ) - six month course of FOLFOX

o Stage Il disease — Based upon the available data,

of care for resected stage Il colon cancer

* The benefits of adjuvant chemotherapy (an
approximately 30 % reduction in the risk of disease
recurrence and a 22 - 32 % reduction in mortality) in
stage lll disease, whereas benefit in stage |l disease

remains controversial
- UploDate.

.. ONLINE




# 11 foreground questions

For patients of colon cancer, Is
numbers of the lymph node evaluation
associated with survival rate?




Guidelines 2000 for colon and rectal cancer surgery. Nelson H
et.al. J Natl Cancer Inst 2001 Apr 18;93(8):583-96

e To achieve a high degree of

for disease
must be examined to confirm that the disease does
not involve the nodes.

— Detection of lymph node metastases in colorectal
carcinoma before and after fat clearance. Scott KW,
Grace RH. Br J Surg 1989;76:1165—7

— Level of evidence:




American Joint Committee on Cancer
(AJCC) 2006 6™ edition

 The number of nodes examined from an operative
specimen has been reported to be associated with
Improved survival, possibly because of increased
accuracy In staging.

It iIs Important to obtain

INn radical colon and rectum resections
e Level of evidence: ?




PICO model

Patient

Colon cancer

Intervention

Numbers of lymph node evaluation<12

Comparison

Numbers of lymph node evaluation>12

Outcome

Overall survival rate
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e Surgical management of primary colon cancer,
Carolyn C Compton, MD, PhD et. al., Last literature review
version 17.1: — *] 2009 | This topic last updated : — *|21,
2009

. ONLINE

- UpToDate.

Pathology and prognostic determinants of

colorectal cancer, Miguel A Rodriguez-Bigas, MD et. al.,

Last literature review version 17.1: — *] 2009 | This topic last
updated : — *]30, 2009
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Surgical management of primary colon cancer u) Fnd & Print B Ermail

Resec;tion g performing a resection with anastomosis. Therefore, even surgeons who have eliminated the cathartic cleansing
;narglnsl regimens from their practices still recommend one or two enemas prior to elective resection on the day of surgery so
eglena L that the left colon is relatively empty. Whether or not a mechanical bowel preparation is performed, prophylactic

I had
ymp ader antibiotics should be administerad.
Sentinel

node Resection margins — Proximal and distal resection margins should be at least 5 cm from the tumor [14]. These
mapping margins should allow for an adequate resection of the appropriate segment of the bowel with its vascular supply and
- summary | associated lymphatics. For patients undergoing right hemicolectomy, the length of ileum does not influence local

SURGICAL recurrence rates [14]. (See "Right hemicolectomy"” below).

ECHNIQUE!
Right Q Regional lymphadenectomy — Regional lymphadenectomy provides important prognostic information that guides

hemicolect [l @diuvant treatment and is of therapeutic value as well. There is a direct correlation between the number of lymph nodes

Horne Contact us About UpToDate Careers Hel
I UpToDate. : ’ ’

Extended |l €valuated per patient after surgical resection and survival [15]. Node counts seem to be considerably less predictive of
- right survival when assessed at the hospital level [16]. (See "Pathology and prognostic determinants of colorectal cancer”,
hemicolec || section on Category I factors).

Transverse
colectomy
Left
hemicolect
_ Sigmoid
colectom' | Sentinel node mapping — According to the sentinel lymph node (SLN) hypothesis, tumor cells migrating from a

hd
—

— [ ; Help improve UpToDate. Did UpToDate answer your question? » Yes » [lo

Consensus guidelines recommend that at least 12 lymph nodes be assessed for adequate staging [14,17-19]. The
American Society of Clinical Oncology (ASCQ) encourages the use of adjuvant chemotherapy for patients with
node-negative colon cancer if there are fewer than 12 nodes in the surgical specimen [20]. (See "Adjuvant therapy for
resected colon cancer”, section on ASCO recommendation).




Lymph node evaluation and survival after curative resection of
colon cancer: systematic review. Chang GJ et.al. J Natl Cancer Inst.
2007 Mar 21;99(6):433-41 <Level=/12>

« BACKGROUND: a of the association
between LN evaluation and oncologic outcomes in colon ca

METHODS: Medline, Scopus, Cochrane, and the National
Guidelines Clearinghouse ,1990/01~2006/06. 61,371 patients

RESULTS:

17 studies from 9 countries ( 2 secondary analyses of multicenter
randomized trials , 5 population-based observational studies, and 10
single-institution retrospective cohort studies)

16 /17 studies - 1 survival with numbers of LN in stage Il colon ca
4/6 studies - 1 survival with numbers of LN in stage Ill colon ca

CONCLUSIONS: The number of lymph nodes evaluated after
surgical resection was positively associated with survival of
patients with stage Il and stage |ll colon cancer
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Regional nodes — Regional lymph node involvement is one of the strongest predictors of outcome following surgical
resection of CRC, second only to distant metastasis. The documentation of nodal spread is of clinical importance, since this
finding prompts the recommendation of adjuvant therapy for both colon and rectal cancer. (See "Adjuvant therapy for
resected colon cancer” and see "Adjuvant therapy for resected rectal cancer”).

Histolot
type For both colon and rectal cancers, the incidence of regional node involvement is related both to the depth of transmural

Apper || invasion of the primary tumor and histologic grade. The number of involved lymph nodes is a strong predictor of outcome,
cance || as reflected in the 2002 TNM classification [22,35-38]. In an early study from the National Surgical Adjuvant Breast and
Other || Bowel Project (NSABP), patients with four or more nodes were more than twice as likely to die from CRC than those with

tumor || one to three nodes [35].

involv
the In addition to the number of involved nodes, the total number of lymph nodes in the surgical specimen directly influences

large the accuracy of nodal staging and prognosis, particularly for stage II disease [39-43]. In a meta-analysis of 17 studies
bowel |[|examining this issue, the number of nodes examined per patient significantly correlated with five-year disease-free and
overall survival rates in patients with stage II and even stage III disease (show table 5) [40]. For unclear reasons, node
counts are considerably less predictive of survival when assessed at the hospital level, particularly for patients with stage 111
disease [44-46].

The use of a lymph node ratio (LNR, the ratio of metastatic to examined lymph nodes) has been suggested as a means of
incorporating both the number of involved nodes and the number examined overall into prognostic stratification [47]. In
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More extensive nodal dissection improves survival for stages | to
lIl of colon cancer: a population-based study. Chen SL; Bilchik AJ.
Ann Surg. 2006 Oct;244(4).602-10

« OBJECTIVE: To determine whether analyzing more lymph
nodes in colon cancer specimens improves survival

METHODS:

— 13 population-based cancer registries that cover roughly 26% of the
U.S. population, 1988 and 2000, 82,896 patients

RESULTS: The median number of LNs was 9. Patients who

had at least 15 nodes sampled as compared with 1 to 7 nodes
experienced a 20.6% reduction in mortality independent of
other patient and tumor characteristics

CONCLUSIONS: Adequate lymphadenectomy at
, correlates with improved survival, independent of stage,
patient demographics, and tumor characteristics

Level of evidence;




Optimal pathologic staging: defining stage |l disease, Compton CC
, Clin Cancer Res. 2007 Nov 15;13(22 Pt 2):6862s-70

For assignment of pNO, the minimum number of lymph nodes
has been variably determined to be between 12 and 18, but
the confidence level increases with increasing numbers of
nodes examined

be considered the minimal acceptable
harvest from a careful specimen

Level of evidence:
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o Key Words: colon cancer, lymph node

o {0F 3|eh2 FHRAL:
— Colon cancer survival is associated with increasing
number of lymph nodes analyzed: a secondary

survey of intergroup trial INT-0089 . J Clin Oncol 2003
:21:2912-9
— Level of evidence: lIb
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- Lymph node evaluation and survival after
curative resection of colon cancer: systematic

review. Chang GJ et.al. J Natl Cancer Inst. 2007
Mar 21;99(6):433-41
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Introduction

 New cases of colon cancer are diagnosed in 100000
Individuals in the USA per year, and the second
leading cause of cancer death

 The number of LNs recovered from colon cancer
has been identified as a important measure of the

guality of cancer care by many organizations

e To systematically examine the evidence that lymph
node recovery and evaluation is associated with
oncologic outcomes after surgical treatment of stage
Il and stage Ill colon cancer




METHODS - Literature Searches

Cochrane Database
— systematic reviews

National Guidelines Clearinghouse database

— colon cancer, survival outcomes related to
lymphadenectomy

MEDLINE database (Jan 1999- June 2006)

— lymph node, colonic neoplasm/cancer, mortality /
survival

Scopus database
— lymph node, colon cancer, survival




METHODS - Selection Criteria

Inclusion: overall survival data, the number of lymph
nodes evaluated during the curative surgical resection
for colon cancer

of 17 studies from 9 countries (2
randomized trials, 5 population-based observational
studies, and 10 single-institution retrospective studies)

The primary outcome of interest was
A total of patients were included

Grading the Evidence: guality of the study design, type
of data source, number of patients, quality of follow-up
and monitoring, handling of missing data, and statistical
methodology




RESULTS - Literature Searches

Reference Study design Patient Stage

Intergroup 0089 trial retrospective nested cohort studies of | USA 3411 11/ improved survival in stage (1111

National Intergroup large multi-institutional randomized Italy improved survival in stage B

Trial controlled trials

SEER registry | large population-based retrospective | USA improved survival in stage ||

NCDE cohort studies from cancer registry USA improved survival in stage [l

Kentucky Cancer data (National Cancer Database , USA improved survival in stage Il

Registry SEER and Ontario Registry)

Uppala/Orebro Sweden improved survival in stage 11/

Registry

Ontario Registry USA -

Caplin single-institutional retrospective Switzerland improved survival in stage B

Law cohort studies Canada improved survival in stage |l

Cianchi Italy improved survival in stage |l

Yoshimatsu Japan improved survival in stage B

Gumus Turkey improved survival in stage Il

Berberoglu Turkey improved survival in stage [l

Goldstein USA improved survival in stage [l

Sarli Japan improved survival in stage Il

Wong Hawaii improved survival in stage |l

Ratto Italy AANA | improved survival in stage 1711




Table 1. Five-year overall, cause-specific, and disease-free survival in the Intergroup 0089 trial by number of lymph nodes recovered*

No. of lymph Overall Cause-specific Disease-free
nodes survival, % Pt survival, % Pt survival, % Pt

<11 73 80 72 N
11-20 80 85 79
>20 87 92 83
<11 67 74 . 65
11-40 74 78 70
>40 90 93 93
1-35 51 . 55 . 48
>356 71 71 69

Table 2. Five-year overall and relapse-free survival in the National Intergroup Trial for Adjuvant Therapy on Colon Cancer by number
of lymph nodes recovered*

No. of lymph Overall Relapse-free
Dukes’ stage nodes survival, % | Uni Pt RR (95% CI) Pt survival, % Uni Pt RR (95% CI)% Pt

B+C 0-7 69 .031 1.0 (referent) .034 56 .002 1.0 (referent) .003
8-12 69 0.96 (0.79 10 1.17) 60 0.94 (0.79t0 1.11)
183-17 76 0.76 (0.60 to 0.96) 64 0.76 (0.63 to 0.93)
>17 76 0.79 (0.63 to 0.98) 67 0.75 (0.62 to 0.90)
0-7 81 <.001 66
8-12 81 74
13-17 87 77
>17 89 83
0-7 57 ; 47
8-12 69 48
13-17 66 53
>17 63 54




Table 3. Five-year overall survival from population-based cohort studies

Source, y (reference)

No. of patients

No. of lymph nodes

Overall survival, %

HR or RR (95% Cl)

NCDB, 2003 (8)

Kentucky Cancer
Registry, 2004 (17)

Uppala/Orebro
Registry, 2005 (19)

Ontario Registry, 2006 (16)

SEER registry, 2002 (18)

35787

1-7
8-12
>13
1-12

=12
1-11

=14
1-3
4-6
7-9
10-36
Each additional
lymph node

49.8
56.2
63.4
b6

63
~65

~75

1.0 (referent)t
0.81 (0.77 to 0.84)
0.68 (0.65 t0 0.71)

1.0 (referent)s
0.9 (0.6 to 1.3)
0.9 (0.6 to 1.3)
0.6 (0.4 to 1.0)
(

0.98 (0.97 to 0.99)]|




Table 4. Association between lymph node evaluation and 5-year overall survival in selected single-center studies

First author, year No. of lymph 5-y overall HR or RR*
(reference) No. of patients Stage nodes survival, % (95% ClI)

Caplin, 1998 (21) 222 Dukes' B <7 49 -
=7 68
Dukes’' C <7 N/A
=7 N/A
Law, 2003 (24) Il <7 62 2.99 (1.28 t0 6.97)
=7 86 t

Cianchi, 2002 (22) Il <9 54.9 2.67 (1.26 to 5.67)
=9 79.9 §
Yoshimatsu, 2005 (27) Dukes' B < 67 -
=9 87

Gumus, 2005 (23) I <9
=9 8b

<9

=9 78
Berberoglu, 2004 (20) <11 47 2.8(1.6t05.2) |
=11 81
Goldstein, 2002 (6) =7 62
8-12 68
13-17 71
=18 76
Sarli, 2005 (7) <10 51 1.50 (1.01 t0 2.23)
10-19 69 1
>19
Wong, 2002 (26) 1.3
22.6
Ratto, 1999 (25) 11.4

204




Results

— 16 /17 studies = 1 survival with numbers of LN in
stage Il colon ca

— 4/6 studies > 7 survival with numbers of LN in stage
lll colon ca

e Limitations

— Because all studies were observational and the
guality and types of studies were heterogeneous, a
causal relationship between the number of lymph
nodes evaluated and survival could not be
established




Conclusions

 The number of lymph nodes evaluated after surgical
resection was positively associated with survival of
patients with stage Il and stage Il colon cancer.

 The actual number of lymph node to be evaluated Is
still controversial.

e These results support consideration of the number
of lymph nodes evaluated as a measure of the
guality of colon cancer care.




Critical Appraisal of Systematic Review
* Are the results of the review valid (32 Y[Iff)?
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Examination of at least Increase the yield of positive
LNs and avoid under-staging of colorectal cancer. (Level IIb)

Kim J et al. Am Surg. 2006

Harvesting and examining a minimum of per surgical
specimen might be taken into consideration for more reliable
staging of LN-negative T2—4NOMO colorectal ca. (Level lIb)

~ Tsai HL et. al. J Gastrointest Surg. 2007

We support the use the Indicator as a key element of
our QI initiative in stage |l colorectal ca. (Level V)

~ Wright FC et al., J Surg Oncol. 2009

A higher number of examined nodes was associated with an
Increase in node positivity in localized colon ca. (Level lIb)

~ Kelder W et. al., Dis Colon Rectum. 2009
The total number of LNs analyzed for stage Ill colon cancer is

not a prognostic indicator of cancer-specific and disease-free
survival. (Level lib) ~ Tsikitis VL et. al, J Am Coll Surg. 2009
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Were the included studies sufficiently
valid for the type of question asked
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How are the results presented
Iy C | TE
T

—

Meta-analysis (ﬁﬁﬁy} 1)
If the results of the individual studies are similar

Gives weighted values to each of the individual studies according to their
size

The individual results of the studies expressed in a standard way, eg
relative risk, odds ratio or mean difference between groups

Results are displayed in a figure called “forest plot”

Exploring heterogeneity (5= £/ [%)
— “Eyeball” test

— Cochran chi-square ( Cochran Q)

» Definite heterogeneity (FE—L"EJ%‘;EJ)
— Cochran Q (P <0.1)

e Possible heterogeneity (FI‘FJZ“EJ%L',ELJ)
— Cochran Q is not statistically significant
— Cochran Q/ degrees of freedom (Q/df) > 1

e Heterogeneity unlikely (‘EJEZEJ?&?F?T*)
— Cochran Q is not statistically significant
- QMdf<1
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Thanks for Your Attention !!




Lymph node evaluation as a colon cancer quality measure: a
national hospital report card, Bilimoria KY et. al, J Natl Cancer Inst.
2008 Sep 17;100(18):1310-7. Epub 2008 Sep 9

« METHODS: From the National Cancer Data Base, 1296
hospitals that performed 156789 colectomies in 1996-1997
and 2004-2005 were identified, and rates of hospital-level
compliance (>12 nodes in >75% of patients)

RESULTS:
— 1996-1997: 15%

— 2004-2005: increased to 38%

CONCLUSIONS: This study provides a national report card of
nearly 1300 hospitals showing that more than 60% of
Institutions failed to achieve a compliance benchmark for the
12-node measure
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