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ÖZ

ABSTRACT

Kolon Kanseri Hastalarında Sentinel Lenf Nodu Haritalandırması: Bir 
Anlamı Var Mı?

Amaç: Kolorektal kanserlerde (CC) lenf nodu tutulumu, hastalığın nüksü, sağkalım ve adjuvan tedaviye karar vermede majör prognostik faktör 
olarak değerlendirilir. Sentinel lenf nodu (SLN) meme ve melonomada patolojik değerlendirmeyi güçlendiren etkili bir teknik olsa da CC’de 
halen tartışmalıdır. Bu nedenle, bu çalışmada SLN’nin CC’de lenf nodu durumunu değerlendirmesindeki duyarlılığı, özgüllüğü ve doğruluğunu 
değerlendirmeyi amaçladık.
Yöntem: Bu prospektif randomize çalışmaya, kolorektal kanser nedeniyle acil veya elektif ameliyata alınacak olan ardışık 84 hasta dahil edildi. Lenf 
nodu durumunu değerlendirmek için “in vivo” mavi boya ile haritalama yöntemi kullanıldı. Yöntemin duyarlılığı mavi boya ile ilk boyanan 3-4 lenf 
nodunun nihai patoloji raporuyla karşılaştırılarak değerlendirildi.
Bulgular: SLN’nin metastatik lenf nodunu tahmin  (%61,54) etmedeki belirleyiciliği az, yalancı-negatiflik oranı yüksek (%38,5), özgüllüğü %100, 
tahmin oranı %88,1 idi. Genel doğruluğu %81,08, negatifi tahmin değeri %82,76, pozitifi tahmin değeri ise %100 idi. Bizim çalışmamızda olduğundan 
daha ileri  (upstaging) bir evreleme yapılmadı.
Sonuç: Bu sonuçlar göz önünde bulundurulduğunda, SLN haritalaması, yüksek tespit oranına rağmen hastanın lenf nodu durumunu klinik olarak kabul 
edilebilir doğrulukla tahmin edemedi. Çalışmada bölgesel lenf nodu disseksiyonuyla birlikte yapılan “en bloc” tümör rezeksiyonunun CC’lerde halen 
standart tedavi yöntemi olduğunu vurgulamaktayız. SLN haritalaması düşük prediktif değerinden dolayı,  operasyonun niteliğini değiştirmemelidir. 
Anahtar Kelimeler: Sentinel lenf nodu, kolorektal kanser, evreleme, lenf nodu metastazı 

Aim: Lymph node status in colon cancer (CC) is a major prognostic factor that determines the disease recurrence, survival, and the adjuvant 
treatment. Although sentinel lymph node (SLN) is an effective technique that improves pathologic assessment in breast cancer and melanoma, 
the feasibility and outcomes of SLN in CC is still controversial. Hence, we aimed to evaluate the sensitivity, specificity, and accuracy of SLN for 
determining lymph node status in CC. 
Method: A total of 84 consecutive patients undergoing urgent or elective colectomy for colon cancer were enrolled in this prospective randomized 
study. In vivo SLN mapping with blue dye was used to evaluate the lymph node status. The sensitivity of the method was evaluated by comparing the 
pathologic condition of 3-4 blue dyed lymph nodes with final conventional pathologic assessment. 
Results: The sensitivity of identification for SLN was low (61.54%) for predicting lymph node metastasis, false-negative rates were high (38.5%), 
specificity was 100%, the detection rate was 88.1%, the overall accuracy rate was 81.08% , negative predictive value 82.76%, and positive predictive 
value was 100% . No upstaging was determined in our study. 
Conclusion: Considering our results, SLN mapping could not predict the nodal status with clinically acceptable accuracy despite a high detection 
rate. We emphasize that en bloc tumor resection with regional lymph node dissection is still the standard treatment for CC. SLN mapping should not 
alter the extent of the operation due to its low predictive value. 
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Introduction 
Colorectal cancer is the most encountered malignancy in 
the gastrointestinal tract and second leading cause of death 
among all cancers. Survival after radical surgery is strongly 
associated with the stage of the disease including lymph 
node status. The existence of metastasis in the lymph nodes 
(LN) decreases 5-year survival at a rate of 20-30%.1,2 

In fact, extended dissection and careful examination of LN 
increase the possibility of detecting the nodal metastasis.3 
As Goldstein et al.4 have stated there is a strong correlation 
between the number of dissected LN in the specimen and 
the rate of lymph node metastasis. HE- stained section 
and paraffin-embedded block is still the most performed 
method by pathologists to evaluate the LN of the specimen. 
However, this conventional histopathologic examination 
may sometimes underestimate the true incidence of lymph 
node involvement due to the failure of detecting occult 
nodal micrometastasis. Unfortunately, this lack of the 
examination may cause recurrence in approximately 20-
30% of the patients with node-negative early stage disease.5,6 
Recurrence is related to several factors including inadequate 
lymph node resection at the time of surgery, inadequate 
sampling of the involved LN within the resected specimen, 
and failure to identify small-volume occult metastasis on 
pathologic assessment (micrometastasis).7

The concept of lymphatic mapping is based on the principle 
that each anatomic site has specific lymphatic drainage to 
a designated lymph node. A cancer that has spread beyond 
the primary tumor site will drain through the regional 
lymphatic into this first lymph node or chain of lymph 
nodes, termed the sentinel lymph node (SLN).8 Detailed 
examination of every lymph node removed in a standard 
colon resection is generally labor-intensive and costly. 
However, SLN has a potential to obviate this obstacle by 
limiting the number of LN to be evaluated. Hence, this may 
allow the pathologist to perform a more detailed analysis on 
specific LN by serial sectioning, also immunohistochemical 
(IHC) staining to identify micrometastasis, as well. During 
the last two decades, lymphatic mapping and sentinel lymph 
node biopsy (SLNB) have gained popularity due to accurate 
staging of solid neoplasms especially in breast cancer and 
melanoma.9,10 Thus, this condition encourages the surgeons 
to improve the staging of gastrointestinal cancers and 
decision of adjuvant treatment. However, considering the 
results of several studies about SLNB, it is obvious that the 
debate about the feasibility and outcomes of the technique in 
colon cancer (CC) still continues. Hence, we conducted this 
study to evaluate the sensitivity, specificity, and accuracy 
of SLNB for determining lymph node status in patients 
undergoing surgery for colon cancer.

Patients and Methods 
After obtaining our institution’s ethics committee approval, 
the study was conducted in Mersin University Medical Faculty 
Training and Research Hospital, Department of General 
Surgery in a period between October 2010 and October 
2011. A total of consecutive 100 patients undergoing urgent 
or elective colectomy for CC were enrolled in this study. 
Patients were excluded in cases of aged less than 18 years, 
American Society of Anesthesiologists (ASA) scores V, food 
allergy, receiving radiotherapy, previous colon resection for 
benign or malign disease, recurrence and distant metastasis. 
Hence, one patient with food allergy, 2 patients with previous 
colon resection, 3 patients with recurrence, 6 patients with 
distant metastasis, and 4 patients who rejected the study 
were excluded. Finally, the study included 84 patients. A 
written informed consent concerning the surgical risks was 
obtained from all patients.  

Surgical Technique
All patients were prepared to surgery routinely. No bowel 
preparation was performed. A single dose of 1 g cefazolin 
sodium and metronidazole 0.5% 100 mL was applied for 
prophylaxis. All patients underwent radical open surgery 
according to the localization of the tumor (right/left 
hemicolectomy, anterior resection, subtotal colectomy) 
under general anesthesia. Patent blue was applied into 
the subserosal layer of the colon around the tumors for 
SLN mapping. Before resection, 2-4 mL of patent blue 
was injected with a distance of 1 cm to four quadrants of 
the tumor and waited for 10 minutes. The first stained 
three or four LN were accepted as SLN and marked 
with 2/0 silk suture. Subsequently, radical surgery was 
accomplished in accordance with oncological principles. 
The histopathological examination of the specimen was 
done after marking. Dyed LN were first evaluated with 
hematoxylin-eosin and if metastasis was not detected, IHC 
pancytokeratin was applied. Histopathological examination 
of the first dyed three or four LN was compared to the final 
pathologic examination of the specimen.  Patients were 
evaluated with regard to their demographic characteristics 
and tumor localization. The specimen was evaluated with 
regard to the number of stained, metastatic, total resected 
LN and the compatibility with the final pathologic stage of 
the tumor. 

Statistical Analysis
Statistical MedCalc 9.3.9.0 software was used for statistical 
analysis. In this study, we assumed at least one SLN to be 
dyed with the standard deviation of two, and a sample size 
was calculated so that at least 78  patients were needed to 
provide 0.05 α and 0.01 β error. Hence, considering the 
patients would be excluded during the study, the sample 
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size was accepted as 100 patients. The data obtained were 
summarized in a computerized spreadsheet and statistical 
analyses were performed by using SPSS 11.5 for Windows. 
Numerical data were presented as mean ± standart deviation 
and categorical data were expressed as number and percent 
(%). Sensitivity, specificity, detection rate, accuracy rate, 
false-negative rate, and positive-negative predictive value of 
the method were analyzed to evaluate the applicability of 
the procedure. 

Results 
A total of 84 patients including 40 (47.6%) male and 44 
(52.4%) female with a median age of 64.5 (41-87) years 
were enrolled in the study. Fifty-four patients (64.3%) 
were ASA II, 28 (33.3%) were ASA III, and 2 (2.4%) were 
ASA IV. Twenty-two (26.2%) of the operations were urgent 
while 62 (73.8%) were elective. In our study, 44 (52.4%) 
patients underwent right or extended right hemicolectomy, 
10 (11.9%) patients underwent left or extended left 
hemicolectomy, 28 (33.3%) patients underwent anterior 
resection, and 2 (2.4%) patients underwent subtotal 
colectomy. The histopathological examination of the 
specimen revealed adenocarcinoma (83.3%), mucinous 
carcinoma (14.3%), and neuroendocrine carcinoma (2.4%). 
The tumor localization was ceacum in 22 (26.2%), right 

colon in 16 (19%), transverse colon in 8 (9.5%), left colon 
in 8 (9.5%), and sigmoid colon in 30 (35.7%) patients. 

In this study, no staining was observed in 10 (11.9%) 
patients. However, one area in 2 (2.4%) patients, two areas 
in 2 (2.4%) patients, three areas in 58 (69%) patients and 
four areas in 12 (14.3%) patients were stained and marked.  
The presence of lymph node in all four of the marked areas 
was detected for 6 patients (7.1%), three marked areas with 
lymph node in 36 patients (42.9%), two marked areas with 
lymph node in 22 patients (26.2%), and one marked area 
with lymph node in 10 (11.9%) patients. The T staging of the 
tumor was pT2 in 10 (11.9%), pT3 in 56 (66.7%), and pT4 
in 18 (21.4%) patients. The pathologic staging of resected 
LN was as follows: N0 in 54 (64.3%), N1 in 14 (16.7%), and 
N2 in 16 (19.0%) patients.  An average of 24 (5-48) LN were 
removed in final pathology. There was no staining in 10 of 
84 patients; however, at least one lymph node was stained 
in the rest of the patients. The distribution of the patients 
according to the stage of the tumor, number of dyed areas, 
lymph node status of the dyed area, number of dyed LN and 
metastasis in LN was summarized in Figure 1. 

Finally, there was no metastasis in 58 (69%) patients with 
stained lymph nodes.  Macrometastasis was detected in 
26 (31%) patients. There were macrometastasis in stained 
lymph nodes (SLN) in 16 of these patients, and 10 (12%) 
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Figure 1. The distribution of the patients according to the stage of the tumor and pathologic assessment of the dyed lymph nodes



24
  Gündoğdu et al. 

SLN Mapping in Staging Colon Cancer

patients had macrometastases in undyed lymph nodes (non-
SLN) (Figure 2).  

The sensitivity of identification for SLN was low (61.54%) 
for predicting lymph node metastasis, false-negative rates 
were high (38.5%), specificity was 100%, the detection rate 
was 88.1%, the overall accuracy rate was 81.08% , negative 
predictive value was 82.76%, and positive predictive value 
was 100% (Table 1). Aberrant lymphatic drainage was not 
detected.

Discussion 
Lymph node status in CC is a major prognostic factor 
that determines the disease recurrence, survival, and the 
adjuvant treatment.8,11,12,13,14 Disease recurrence still remains 
the most important problem after radical surgery likely 
due to inadequate lymph node dissection. The optimal 
number of LN required to accurately predicting lymph 
node negativity has been a point of debate. The view of 
identifying at least 12 LN in the specimen is considered 
proper for staging of CC by many clinicians. In contrast to 

this view, survival is found to be strongly associated with the 
number of studied LN in recent studies.4,15 Hence, extended 
lymph node dissection (total mesocolic excision) (ELND) 
has been raised and better results have been obtained.15,16 
Recently, SLN mapping has been tried to facilitate ELND 
and to improve stating accuracy in CC.12,13,14,17  However, 
notwithstanding our results, the feasibility of SLN in CC 
seems to be controversial and still remains to be defined. 
Hence, this study was planned. 
The standard approach for lymph node evaluation in the 
specimen is based on manual dissection and histological 
evaluation of HE stained slides.18 Unfortunately, this 
conventional approach, especially by single section, allows 
analyzing only 1% of LN tissue and usually fails to identify 
micrometastasis. This leads to 70% of infiltrated LN that are 
smaller than 5 mm and with subcapsular location remain 
undetected. Unfortunately, this lack of the examination 
may cause recurrence in approximately 20-30% of the 
patients with node-negative early stage disease.7 Therefore, 
efforts have been made to improve pathologic stating of CC 
by identifying micrometastasis which is not detectable by 
conventional histopathologic techniques. Recently, SLN 
mapping in CC has been applied to enhance pathologic 
assessment. 
SLN biopsy has been proposed as a simple, inexpensive and 
feasible method that allows accurate stating of CC in many 
studies with an advantage of short learning curve.12 However, 
it is noteworthy that high variable rates of accuracy and 
sensitivity have been reported in the literature. Considering 
the results of SLN in CC, the detection rate and the false 
negative rate range from 59% to 99% and from 7,5  % to 
60%, respectively.5,8,12,13,14,17,18,19,20 Among these studies, our 
results were consistent with the results of a multicenter study 
sponsored by “Cancer and Leukemia Group-B (CALGB)”20 
and S.J. Lim et al.8 demonstrated a sensitivity of 46%-41%, 
a false-negative rate of 54%-41%, and the overall accuracy 
rate of 80%-83%, respectively. According to our results, 
we emphasize that SLN mapping in CC could not predict 
node positivity due to its low sensitivity and high false 
negativity despite a high detection rate. However, our high 
false negative rate may be related to our high proportion of 
T3/T4 patients. In our opinion, the significant differences 
between these reports including our study are more likely 
due to inclusion criteria or skip metastasis. Furthermore, 
these results mainly depend on the experience of the team 
performing the procedure and the amount of infiltrated dye. 
It is notable that SLN mapping in CC surgery has to be 
assessed different from mapping in melanoma or breast 
cancer. Although the first dyed node has a prognostic 
importance in melanoma or breast cancer, in CC, the 
number of dyed LN retrieved from the specimen appears to 

Table 1.  The evaluation of SLN mapping in CC patients

Sensitivity 61.54% (40.57%-79.77%) 

Specificity 100% (92.60%-100%) 

Detection rate 88.1% 

Overall accuracy rate 81.08 %

False negative rate 38.5 %

Positive predictive value 100 %

Negative predictive value 82.76 %

Figure 2. In vivo SLN mapping in CC (The tip of clamp reveals a blue 
dyed metastatic lymph node) 
SLN: Sentinel lymph node, CC: Colon cancer
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be important for targeted nodal assessment due to the water-
shed distribution of the colon’s lymphatic basin.18 In other 
words, expectation from SLN mapping in CC is to help more 
accurate stating of stage II patients who have undetectable 
micrometastasis by conventional histopathologic techniques. 
At the beginning of our study, we expect to receive the 
same results from SLN mapping in CC, so that we enhance 
pathologic assessment of LN by HE and cytokeratin IHC 
stained step sections. However, our results did not support 
our hypothesis. Although Bembenek et al.21 detected 
micrometastasis or isolated tumor cells by examination of 
SLNB with IHC staining in 21% of node-negative patients 
and Sardón Ramos et al.13 received upstaging at a rate of 
14% of the patients, no upstaging was determined in our 
study. Our results with IHC staining were compatible with 
the results of conventional examination. In our opinion, this 
finding is not associated with our technical error; it is more 
likely due to the majority of our patients with T3/T4 tumor. 
Because we believe that bulky tumor or invasion leads to 
obstruct the lymphatic channels, hence this disrupts proper 
dye spread via the lymphatic circulation. 
Lymphatic drainage that extends beyond the planned 
resection margins may lead to skip metastasis so should 
be considered in disease recurrence. It is reported that 
skip metastasis is usually related to anatomic variations of 
lymphatic drainage pathways.13,18 Detecting this aberrant 
nodal dissemination beyond the limits of surgery has been 
advocated as another principal advantage of SLN mapping 
in CC, thus loco-regional recurrence may be prevented.  
Bilchik et al.22 have detected aberrant lymphatic pathways 
by SLN mapping in a majority of his patients. In another 
study, Coccetta et al.23 detected the rate of skip metastasis 
as 20 % by SLN with IHC methods. However, no aberrant 
lymphatic pathways were detected in this study.

Conclusion
Although SLN mapping in CC surgery has been offered as a 
feasible method that allows accurate stating of CC, its clinical 
value should still be tested by large prospective studies. 
Considering our results, we suggested that SLN mapping 
could not predict the nodal status with clinically acceptable 
accuracy despite a high detection rate. Furthermore, we 
emphasize that en bloc tumor resection with regional lymph 
node dissection is still the standard treatment for CC. SLN 
mapping should not alter the extent of the operation due to 
its low predictive value. Surgeons should avoid conservative 
resection by relying on SLN results in CC surgery, which 
may lead to result under-treatment.    
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