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ABSTRACT

Aim: The aim was to investigate whether a set of measures directed at increasing lymph node
(LN) detection among colon cancer patients led to clinically relevant changes in LN detection
rate.

Methods: Data of all patients with curative colon cancer (pTany Nany MO) diagnosed in 1999-
2007 whose resection specimens were evaluated by the Institute for Pathology and Medical
Microbiology in Eindhoven, (n=1,501) were included. Feedback to specialists, increased
fixation time, and ex-vivo injection of the specimen with Patent blue V dye were used to
increase LN detection rate. Trends in the proportion of patients with insufficient LNs
examined were investigated; moreover, the Patent blue stained patients (n=86) were compared
with a group of unstained patients (n=84). Based on the decrease in the proportion of high-
risk node-negative patients, a calculation of chemotherapy-related costs saved was made.
Results: The proportion of patients with <12 LNs examined decreased from 87% in 1999 to
48% in 2007 (Peng<0.0001). In the stained group this was 37%, versus 56% for the unstained
group (p=0.010). In 1999, 79% of stage Il patients were high-risk compared to 55% in 2007,
which translates to a saving of almost 1,000,000 euro based on 92 stage Il patients diagnosed
in 2007.

Conclusion: A diverse set of measures increased the number of examined lymph nodes
among patients with colon cancer. Large savings can be made due to the reduced proportion
of high-risk node-negative patients who would otherwise have received adjuvant

chemotherapy.
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INTRODUCTION

Colon cancer is one of the most frequent cancers in the Netherlands with over 6,000 new
cases annually.[1] In 2007 over 3,800 patients died of colon cancer [2]. Resection of the
tumour with adequate margins and the associated mesentery, including draining lymph nodes,
is the primary modality of treatment of colon cancer. Generally, only patients with positive
lymph nodes benefit from adjuvant chemotherapy.[3] Therefore, lymph node analysis is one
of the critical factors for therapeutic decision-making. A minimum number of 12 identified
lymph nodes is defined as adequate assessment by the International Union Against Cancer
(UICC). Recently, in the Netherlands the minimum number of lymph nodes that should be

examined was reduced to 10.[4]

The 5-year survival for patients with pTs.4 NO MO (stage 1) is approximately 59%, versus
only 42% for pTany N+ MO (stage 111) patients.[5] For obvious reasons, high-risk node-
negative patients often receive adjuvant chemotherapy. The Dutch guidelines define high risk
as stage Il patients with pT4 or poorly differentiated tumours, tumours with angio-invasion, or
patients with fewer than 10 lymph nodes evaluated.[4] Recently, the QUASAR trial showed a
small survival benefit for these patients compared to high-risk node-negative patients who
were not treated with adjuvant chemotherapy.[6] However, a proportion of patients with an
insufficient number of lymph nodes examined truly has negative lymph nodes and has
received adjuvant chemotherapy unnecessarily. Besides avoiding the potential burden of this
treatment for the individual patient, large savings could be made by reducing the proportion of

patients eligible for chemotherapy.

The number of lymph nodes examined in colon cancer patients in southern Netherlands is
often inadequate, since 70% of the patients had fewer than 12 lymph nodes examined.[7] This
was communicated to these departments by means of individual feedback, discussions in
multidisciplinary working groups and educational presentations, which increased awareness
and resulted in an increased fixation time which has shown to improve lymph node
detection.[8] Besides, a subset of colon specimens were injected ex-vivo with Patent blue V
dye in the mesocolon next to the tumour. The purpose of this study was to investigate whether
this set of measures directed at increasing lymph node detection among colon cancer patients
since 1999 led to clinically relevant changes in lymph node detection rate, and to evaluate the

costs saved by these interventions.



MATERIALS AND METHODS

Data collection and patients

Population-based data from the Eindhoven Cancer Registry (ECR), which is maintained by
the Comprehensive Cancer Centre South, was used to investigate the trend in lymph nodes
examined and to select a control group for the comparison with the Patent blue stained group.
The ECR collects data on all patients newly diagnosed with cancer in the southern part of the
Netherlands. Information about patient characteristics, such as gender and date of birth, and
tumour characteristics, such as date of diagnosis, subsite (International Classification of
Diseases for Oncology (ICD-0-3)), grade, pathological stage, and number of lymph nodes
examined were recorded. Tumour subsite was categorized into two sites; proximal colon,
consisting of tumours in the coecum, appendix, ascending colon, hepatic flexure, transverse
colon, and splenic flexure (C18.0-C18.5); and distal colon consisting of tumours in the
descending colon and sigmoid colon (C18.6-C18.7). This information is obtained routinely
from the medical records. The quality of the data is high, due to thorough training of the
registration team and computerized consistency checks at regional and national levels.

Completeness has been estimated to be at least 95%.[9]

All cases of primary colon cancer stage | to 1 (pTany Nany MO) registered between 1999 and
2007 treated in one of the hospitals served by the regional department of pathology in
Eindhoven were included in the lymph node detection trend analysis (n=1,501). For the Patent
blue-staining study 86 consecutive patients who underwent elective or nonelective curative
surgical resection for colon cancer between May 2007 and February 2008 were included as
cases. A subset of 84 patients from the ECR evaluated at the Department of Pathology in
Eindhoven and diagnosed in 2007, whose specimen were not stained, was used as the control
group for the Patent blue staining study. These were patients who underwent surgery in 2007
before the start of the study and patients who were missed due to logistic reasons. All patients
included in the Patent blue staining study, both cases and controls, underwent a standard
surgical resection and lymphadenectomy according to the location of the tumour. Patients
with rectal cancer were not included, since lymph node detection in rectal cancer is hindered

by neoadjuvant treatment.

Lymph node detection technique



Immediately after resection, the surgeon injected 0.25-1.0 ml of Patent blue dye V in the
mesocolon neighbourhood of the tumour. The injection site was gently massaged for 30
seconds. After 42-48 hours in 4% buffered formalin, the specimen was examined by a
pathologist in the routine setting. Afterwards, the colon is cut transversally into slices 0.5 to
1.0 cm thick. All slices of the specimen were examined by the pathologist for lymph nodes,

which were routinely processed for histological examination using conventional methods.

Statistical analysis

The median number of lymph nodes examined from 1999 to 2007 was assessed in order to
determine the percentage of cases with insufficient lymph nodes examined. A Cochrane-
Armitage trend test was used to investigate the trend in the proportion of patients with
insufficient lymph nodes examined. Differences between the group who underwent the new
lymph node technique and a control group with standard pathology examination were
described, focusing mainly on the number of lymph nodes examined and tumour
characteristics. Chi-square tests were conducted to test the differences in percentages of
patients with insufficient lymph nodes evaluated. A Mann-Whitney test was conducted to test
the difference in the number of lymph nodes examined between the Patent blue dye and the
control group. SAS/STAT® statistical software (SAS system 9.1, SAS Institute, Cary, NC)

was used for the analyses.



RESULTS

Trend in lymph node examination

The proportion of colon cancer patients with an insufficient ( <12) number of lymph nodes
examined decreased (pwend <0.0001) (Fig 1). The proportion of patients with less than 10
lymph nodes examined decreased from 79% in 1999 to 35% in 2007. Considering patients
with NO stage only, resulted in a similar proportion of patients with insufficient lymph nodes

examined.

Patent blue-staining

The median age of the Patent blue-stained group was 73 years and 72 years for the control
group. The control group contained slightly more patients with stage | disease and less stage
I1. In the Patent blue-stained group less tumours were located in the proximal colon compared

to the control group. However, these differences were not found significant (Table 1).

The median number of lymph nodes examined in the Patent blue-stained group was
significantly higher compared to the control group (Fig 2). In the Patent blue-stained group
37% of the patients had fewer than 12 lymph nodes examined, while this was significantly
higher in the control group (Table 2). After excluding patients with a stage | (T1-2 NO MO)
tumour, the percentage of patients with fewer than 12 lymph nodes examined in the Patent
blue-stained group was 37% and in the control group 47% (p=0.40). With 10 lymph nodes as
a cut-off point,[4] 21% of the patients in the Patent blue-stained group and 45% of the control
patients had an insufficient number of lymph nodes examined (Table 2). No significant
difference was found between the proportion of N+ patients in the Patent Blue and the control
group. Considering only patients with a pT3 colon tumour, 40% of patients in the Patent blue-
stained group versus 34% of patients in the control group had fewer than 12 lymph nodes
examined (p=0.66) A median number of 15 (range 2-45) lymph nodes were examined for
patients with a tumour in the proximal colon in the Patent blue-stained group and 13 for
patients with a tumour in the distal colon (results not shown). In the Patent blue-stained group
as well as the unstained group, the majority of patients with insufficient lymph nodes

examined had stage NO, especially in the categories of 6-8 and 9-11 lymph nodes examined
(Fig 3).



Almost 70% of the lymph nodes examined coloured blue, whereas only 9% of the blue lymph
nodes being positive in the total study population. In 69% of the N+ patient group non-stained
positive lymph nodes were found; however the large majority (78%) of these patients also had

blue-stained positive lymph nodes.

Cost-effectiveness

In 1999, 79% of the patients with stage 11 disease were NO with fewer than 10 lymph nodes
examined compared to 55% in 2007. According to the Dutch guidelines these patients are
considered high-risk and should receive adjuvant chemotherapy at the cost of approximately
€35,000 per person [10, 11]. Extrapolating these results to all patients diagnosed with colon
cancer stage Il in the department of pathology in Eindhoven in 2007 (n=92), 22 patients
would have been rendered ineligible for adjuvant chemotherapy, because of a sufficient
lymph node detection. This would have saved about 22*€35,000 = €770,000 per 92 patients.
One third of this saving can be attributed to the Patent blue staining. However, some patients
might be upgraded from node negative to node positive and should receive chemotherapy

anyway.



DISCUSSION

We demonstrated a significant increase in the number of lymph nodes examined in colon
cancer patients by a regional pathology department between 1999 and 2007. Staining the
resection specimen ex-vivo with Patent blue V dye clearly increased lymph node detection in
colon cancer patients, in addition to the gradual increase observed in the number of lymph
nodes examined over time, especially after 2006 when fixation time was increased. In the
Patent blue-stained group the median number of lymph nodes examined was higher compared
to the control group. The proportion of patients with fewer than 12 lymph nodes decreased
from 56% in the unstained control group to 37% in the Patent blue-stained group. Enormous
chemotherapy-related savings could be attained by better lymph node detection, and therefore
reducing the proportion of high-risk node-negative colon cancer patients. The Patent blue
intervention was aimed at increasing the number of lymph nodes examined. The detection of a

possible sentinel node was therefore not the aim of this study.

Improvement of lymph node detection

Lymph node detection in a population-based study of colon cancer patients diagnosed in
1999-2002 in southern Netherlands was poor with a median of 6 lymph nodes examined in the
ECR region, with the median for the department of pathology in Eindhoven being 8.[7] This
result was communicated to the departments of pathology in October 2005 in the region by
means of individual feedback and discussions in multidisciplinary working groups.
Educational presentations create awareness among pathologists and surgeons, which result in
an improvement in lymph node staging practice. To further increase the number of lymph
nodes examined, several steps were taken by various regional pathology departments
involved. In 2006 they increased fixation time to 42-48 hours, which has been reported by
several studies to lead to an increase in lymph node detection.[8, 13] The closer collaboration
between surgeons and pathologists was expressed in 2007 with the start of the Patent blue
staining method in the department of pathology in Eindhoven described in this study. Other
pathology departments in the ECR region also studied comparable methods to increase lymph
node yield.[14] Population-based studies reported a median number of examined lymph nodes
of 6 to 12 in the period between 1990 and 2005,[7, 15, 16, 17, 18, 19, 20] while single-
hospital studies reported median numbers up to 18.[21, 22, 23]



The experiences of the pathologists with the new staining technique varied and there was
some resistance initially. However, this decreased when the technique was well implemented
and the surgeons got more experience with the injection of Patent Blue V dye. Some
pathologists emphasized the simplified detection of lymph nodes, due to the increased
solidness and colouring of the lymph nodes. Whereas other pathologists preferred the
traditional method with a more extensive search for lymph nodes to increase the detection
rate. To reduce the workload for pathologists and to ensure adequate lymph node detection in

the future, technicians will be trained to search for lymph nodes in the specimen.

There are several ways to increase the lymph node detection rate, including fat clearance
methods [24] which are rather labour-intensive and hazardous chemicals are needed.[25] Re-
fixation of a specimen in a lymph node-revealing solution resulted in a higher detection rate,
[26] although it is an extra step for the pathologist. The median number of lymph nodes
increased from 5 to 13 [27] and from 10 to 17 [28] with different modified fixatives. Another
research group used a blue marking liquid injected into the rectal artery in 24 patients with
rectal cancer with 27 lymph nodes examined in the stained group versus 14 in the
controls.[29]

The Patent blue staining method did not change the stage distribution significantly. However,
a larger proportion of patients had sufficient lymph nodes examined. Three-year overall
survival for stage Il patients with sufficient compared to stage Il patients with insufficient
lymph nodes examined in 1999-2007 in the ECR region was 83% vs. 69%. At hospital level,
number of lymph nodes examined was not associated with stage distribution or use of
adjuvant chemotherapy.[22, 30] However, at the patient level, higher lymph node count was

associated with improved survival, relative to fewer than 12 nodes.[31]

The lymph node detection rate is not only affected by the thoroughness of the surgeon during
the lymphadenectomy to remove all potential lymph node metastases, but also to the extent
and diligence of the pathologists’ examination which is provoked by medical oncologists. The
inter-individual differences in biological behaviour of the tumour and/or host also affect the
lymph node detection rate.[17, 32] Furthermore, more lymph nodes were examined during

right than left colectomies,[17, 33] which was in line with our results.

Cost-effectiveness



Patients with insufficient lymph nodes examined are considered high risk patients who should
receive chemotherapy.[4] Therefore, a large reduction in chemotherapy costs can be achieved
by increasing the proportion of patients with a sufficient number of lymph nodes examined.
We calculated a saving of almost €1,000,000 per year for one department of pathology
comparing the number of node-negative patients with less than 10 lymph nodes examined in
1999 with 2007. One third of this saving can be attributed to the Patent blue staining.
However, some patients might be upgraded from node negative to node positive, and should
receive chemotherapy anyway, reducing the saving. No previous studies are known in which
chemotherapy-related savings are shown like in our study. Thus, the set of measures as

described in this study can be considered highly cost-effective.

In conclusion, a diverse set of measures including increased awareness of pathologists and
surgeons, improved communication between pathologists and surgeons, increased fixation
time, and Patent blue V dye staining increased the number of examined lymph nodes among
patients with colon cancer. This would reduce the proportion of node-negative patients who
would otherwise have received unnecessary adjuvant chemotherapy. Besides avoiding the
potential burden of this treatment for the individual patient, large savings can be made due to

the reduced proportion of high-risk node-negative patients.

10



ARTICLE IN PRESS

CONFLICT OF INTEREST

The authors have no conflict of interest.

11



ACKNOWLEDGEMENTS

The authors thank the registration team of the Eindhoven Cancer Registry for their dedicated
data collection. We would like to thank the pathologists of the Institute for Pathology and
Medical Microbiology in Eindhoven and the following hospitals for their cooperation:

Catharina Hospital Eindhoven, St Anna Zorggroep Geldrop, and Maxima Medical Centre.

This work was carried out with a grant from the Dutch Cancer Society (IKZ 2006-3588).

Conflict of interest

The authors state that they have no conflict of interest.

12



REFERENCES

1 www.ikcnet.nl. accessed on 10-03-20009.

2 www.cbs.nl. accessed on 23-01-20009.

3 Gill S, Loprinzi CL, Sargent DJ, et al. Pooled analysis of fluorouracil-based adjuvant
therapy for stage Il and I11 colon cancer: who benefits and by how much? J Clin Oncol
2004;22:1797-806.

4 www.oncoline.nl. accessed on 23-01-2009.

5

http://www.ikcnet.nl/system/image viewer/index.php?reclD=1605&tabel=afbeeldinge
n&regio=2&fAfbTrefwoord=-1&fAfbRubriek=11. accessed at 26-5-2008.

6 Quasar Collaborative G, Gray R, Barnwell J, et al. Adjuvant chemotherapy versus
observation in patients with colorectal cancer: a randomised study. Lancet 2007;370:2020-9.
7 Lemmens VE, van Lijnschoten I, Janssen-Heijnen ML, et al. Pathology practice

patterns affect lymph node evaluation and outcome of colon cancer: a population-based study.
Ann Oncol 2006;17:1803-9.

8 Poller DN. Method of specimen fixation and pathological dissection of colorectal
cancer influences retrieval of lymph nodes and tumour nodal stage. Eur J Surg Oncol
2000;26:758-62.

9 Schouten LJ, Hoppener P, van den Brandt PA, et al. Completeness of cancer
registration in Limburg, The Netherlands. Int J Epidemiol 1993;22:369-76.

10 Ferro SA, Myer BS, Wolff DA, et al. Variation in the cost of medications for the
treatment of colorectal cancer. The American journal of managed care 2008;14:717-25.

11 Meropol NJ, Schulman KA. Cost of cancer care: issues and implications. J Clin Oncol
2007;25:180-6.

12 Gagliardi AR, Wright FC, Khalifa MA, et al. Multiple factors influence compliance
with colorectal cancer staging recommendations: an exploratory study. BMC health services
research 2008;8:34.

13 Burroughs SH, Williams GT. ACP Best practice no 159. Examination of large
intestine resection specimens. Journal of clinical pathology 2000;53:344-9.

14 van Schaik PM, van der Linden JC, Ernst MF, et al. Ex vivo sentinel lymph node
"mapping™ in colorectal cancer. Eur J Surg Oncol 2007;33:1177-82.

15 Bilimoria KY, Bentrem DJ, Stewart AK, et al. Lymph node evaluation as a colon
cancer quality measure: a national hospital report card. J Natl Cancer Inst 2008;100:1310-7.
16 Lemmens VE, Verheij CD, Janssen-Heijnen ML, et al. Mixed adherence to clinical
practice guidelines for colorectal cancer in the Southern Netherlands in 2002. Eur J Surg
Oncol 2006;32:168-73.

17 Baxter NN, Virnig DJ, Rothenberger DA, et al. Lymph node evaluation in colorectal
cancer patients: a population-based study. J Natl Cancer Inst 2005;97:219-25.

18 Jestin P, Pahlman L, Glimelius B, et al. Cancer staging and survival in colon cancer is
dependent on the quality of the pathologists' specimen examination. Eur J Cancer
2005;41:2071-8.

19 Maurel J, Launoy G, Grosclaude P, et al. Lymph node harvest reporting in patients
with carcinoma of the large bowel: a French population-based study. Cancer 1998;82:1482-6.
20 Wright FC, Law CH, Last L, et al. Lymph node retrieval and assessment in stage |1
colorectal cancer: a population-based study. Annals of surgical oncology 2003;10:903-9.

21 Ostadi MA, Harnish JL, Stegienko S, et al. Factors affecting the number of lymph
nodes retrieved in colorectal cancer specimens. Surgical endoscopy 2007;21:2142-6.

13



22 Wong SL, Ji H, Hollenbeck BK, et al. Hospital Lymph Node Examination Rates and
Survival After Resection for Colon Cancer. Jama 2007;298:2149-54.

23 Goldstein NS. Lymph node recoveries from 2427 pT3 colorectal resection specimens
spanning 45 years: recommendations for a minimum number of recovered lymph nodes based
on predictive probabilities. Am J Surg Pathol 2002;26:179-89.

24 Hyder JW, Talbott TM, Maycroft TC. A critical review of chemical lymph node
clearance and staging of colon and rectal cancer at Ferguson Hospital, 1977 to 1982. Diseases
of the colon and rectum 1990;33:923-5.

25 Brown HG, Luckasevic TM, Medich DS, et al. Efficacy of manual dissection of
lymph nodes in colon cancer resections. Mod Pathol 2004;17:402-6.

26 Svec A, Horak L, Novotny J, et al. Re-fixation in a lymph node revealing solution is a
powerful method for identifying lymph nodes in colorectal resection specimens. Eur J Surg
Oncol 2006;32:426-9.

27 Kelder W, Inberg B, Plukker JT, et al. Effect of modified Davidson's fixative on
examined number of lymph nodes and TNM-stage in colon carcinoma. Eur J Surg Oncol
2008;34:525-30.

28 Iversen LH, Laurberg S, Hagemann-Madsen R, et al. Increased lymph node harvest
from colorectal cancer resections using GEWF solution A randomized study. Journal of
clinical pathology 2008.

29 Markl B, Kerwel TG, Wagner T, et al. Methylene blue injection into the rectal artery
as a simple method to improve lymph node harvest in rectal cancer. Mod Pathol 2007;20:797-
801.

30 Bui L, Rempel E, Reeson D, et al. Lymph node counts, rates of positive lymph nodes,
and patient survival for colon cancer surgery in Ontario, Canada: a population-based study.
Journal of surgical oncology 2006;93:439-45.

31 Chang GJ, Rodriguez-Bigas MA, Skibber JM, et al. Lymph node evaluation and
survival after curative resection of colon cancer: systematic review. J Natl Cancer Inst
2007;99:433-41.

32 Sarli L, Bader G, lusco D, et al. Number of lymph nodes examined and prognosis of
TNM stage Il colorectal cancer. Eur J Cancer 2005;41:272-9.

33 Bilimoria KY, Palis B, Stewart AK, et al. Impact of tumor location on nodal
evaluation for colon cancer. Diseases of the colon and rectum 2008;51:154-61.

14



FIGURE LEGENDS

Figure 1: Colon cancer patients with an insufficient number of lymph nodes examined in the

region of the Department of Pathology in Eindhoven since 1999 (n=1,501)

Figure 2: Number of lymph nodes examined in the Patent blue V stained group (n=86) and the

control group (n=84)

Figure 3: Number of lymph nodes examined in the Patent blue V stained group per N stage
(n=86)
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Table 1: General characteristics for patients in the Patent blue stained study group and the

control group

Patent blue V stained Control group p-value
group (n=86 (%)) (n=84 (%))
Mean age (years) 71 (SD: 10) 70 (SD: 11) 0.6
Gender
- male 44 (51) 40 (48) 0.7
- female 42 (49) 44 (52)
Depth of penetration 0.1
- pT1 4 (5) 9 (11)
- pT2 13 (15) 8 (9)
- pT3 58 (67) 46 (55)
- pT4 11 (13) 20 (24)
Stage 0.7
- 1 (pT1/2NO MO) 13 (15) 16 (19)
- 1 (pT3/4 NO MO) 38 (44) 33 (39)
- 11 (pTany N1/2 MO) 35 (41) 35 (42)
Tumour site 0.3
- Proximal colon 44 (53)* 51 (61)
- Distal colon 39 (47) 33 (39)

1 For 3 patients, tumour site was missing



Table 2: Lymph node involvement in newly diagnosed colon cancer patients in the Patent

blue stained study group (n=86) and the control group (n=84)

Patent blue V stained Control group (n=84) p-value
group (n=86)
Median number of 14 (2-45) 11 (0-39)* <0.0001
examined lymph nodes
(range)
NO 51 (59%) 45" (56%) 0.7
N+ 35 (41%) 35 (44%)
<10 lymph nodes 18 (21%) 38 (45%)* <0.0001
examined
<12 lymph nodes 32 (37%) 47 (56%)** 0.014
examined

T In the control group 4 patients had NXx stage



Patients with insufficient lymph nodes examined per year

100 |-l— <12 lymph nodes

80

&0

40

20

e _opp o
%

S & &S LS

" " "»

Incidence year EZ
Source: Bindhoven Cancer Registry (IKZ) © 29-10-2008



Percentage

Patients with insufficient lymoh nodes examined per year

100

‘-l— <12 lymph nodes

80

60

40

20

A% &) b ) o
& & & ¢

Incidence year K
Source: Eindhoven Cancer Registry (IKZ) @ 03-06-2009

8%)



Percentage

30

23

20

1

=

en

0

Number of lymph nodes examined

% % M b A
I ,,;3 o o q:'\ 43'\

L LY
Humber of examined lymph nodes
Source: Bindhoven Cancer Registry (IKZ) © 29-10-2008

\:] e [
R S

N "

B Patent blue group
B Control group

Wz



Percentage

Number of lymph nodes examined

A
‘j\

Q W)
v v
W N

Y Vv

26
214

22
20
18
16
1
1
1
0
B @ R

A

o~

]

[=]

(=]

o

n

]

Number of examined lgmph nodes
Source: Eindhoven Cancer Registry ([KZ) @ 02-06-2009

|8
Y

B Patent blue group
E Control group

Ro




Number of patients

Number of examined lymph nodes in Patent blue-stained patients

per N stage
" B
12
10
B
b
4
2
B
° e “ % " D & (s ) b
~ o o o o .@fv w“w v

Humber of examined lymph nodes EZ
Source: Bindhoven Cancer Registry (IKZ) © 29-10-2008



Number of patients

14

12

10

(=]

(=]

o~

]

Number of examined lymph nodes in Patent blue-stained patients

per N stage

-
.

A

LJ“

N

A
05'\

&

Number of examined lymph nodes

Source: Eindhoven Cancer Registry (IK

©02-06-2009

ap

Q
v L

"

n
iy

ENO
BN+

K




