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Abstract
Introduction: As one of the most common causes of cancer deaths in Poland, colorectal cancer, remains a mystery when 

factors affecting local and distant lymph node metastasis are concerned.
Aim: In this study the authors have analysed possible correlations between the number of regional (and distant) lymph nodes 

affected by cancer, location and stage of the primary tumour, levels of oncological markers CA19-9 and CEA, and the patients 
age, sex, body mass index (BMI), and other clinical symptoms.

Material and methods: A special questionnaire was created for this study, and a group of 100 men and women was selected. 
All patients in the study group had undergone surgery due to colorectal cancer.

Results: There were no statistically significant relationships between age, and number and location of metastases (p > 0.05). 
Primary tumour assessment did not show a statistically significant relationship with the presence of metastases to regional 
lymph nodes (p > 0.05). There was also no statistically significant correlation between tumour localisation and lymph node 
metastases (p > 0.05) or between tumour size, BMI, occurrence of physical symptoms, and involvement of distant lymph nodes  
(p > 0.05). The highest CEA was observed in a patient with nine regional lymph node metastases (612.46 ng/ml) and the lowest 
in one with metastases to two regional nodes (0.2 U/ml). CEA value above 5 ng/ml was found in 35.74% of patients with regional 
lymph node metastases. A statistically significant relationship was reported (p < 0.05).

Conclusions: The location of the primary tumour, and its pathological stage and size does not seem to have a direct correla-
tion with the occurrence of regional lymph node metastases. Metastasis to distant lymph nodes seems to be a consequence 
of metastases in regional nodes. Elevated CEA tumour marker values are significantly related to metastases in regional lymph 
nodes. The elevation of CA 19-9 and CEA tumour markers significantly correlates with the presence of metastasis to distant 
lymph nodes. The location of the primary tumour determines the formation of metastases in distant lymph nodes.

Introduction
Colorectal cancer is the third most common malig-

nancy in Poland, after breast and lung cancer in wom-
en and lung and prostate cancer in men. According to 
National Cancer Registry data from 2013, this type of 
cancer accounted for a total of 12.2% of malignancies 
in men and 10.1% in women. It is worth mentioning 
that during the last four decades an increasing trend in 

morbidity and mortality due to this cancer has been ob-
served. In 2014 a total of 18,000 new cases of colorectal 
cancer were diagnosed, and it was the cause of more 
than 11,000 deaths, nationwide. In comparison with 
1980, the morbidity rate is more than four times higher 
in men and it is three times higher in women [1, 2].

The mortality rate for colorectal cancer in Poland is 
much higher than in Northern and Western Europe [3]. 
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In Europe considered as a whole, higher mortality rates 
for colorectal cancer are only found in the Czech Repub-
lic and Hungary. Even if this data is devastating due 
to constantly high mortality rates, colorectal cancer is 
characterised by the highest survival among all cancers 
of the digestive system [4].

Aim 
The aim of the study was to assess the occurrence of 

metastases to regional and distant lymph nodes in pa-
tients diagnosed and treated surgically due to colorectal 
cancer in the nearest geographical region. The results 
were analysed based on individual factors like age, sex, 
and body mass index (BMI), comparing to clinical and 
pathological examinations. Correlations between lymph 
node metastases and physical symptoms as well as be-
tween them and CA19-9 and CEA marker levels were 
then assessed and subjected to statistical analysis.

Material and methods
The study involved 100 patients treated surgically 

for colorectal cancer in the 2nd Department of General 
and Gastroenterological Surgery of the Medical Univer-
sity in Bialystok in the years 2009–2010. There were  
56 men and 44 women in the study group. The mean 
age of the study group was 67.09 years, and the median 
was 69 years. The youngest patient in this group was 
26 years old, while the oldest was 89. 

The study was carried out on the basis of medical 
records (medical history and results of laboratory tests). 
The research tool was a data collection Questionnaire, 
which was developed specifically for the purpose of this 
study. 

Statistical analysis
The obtained results were analysed using Microsoft 

Excel and Statistica 10PL software. The analysed results 
are presented in the results section of this paper as nu-
merical and percentage values. The statistical signifi-
cance level was assumed to be p < 0.05.

Results
Metastasis in regional lymph nodes was found in 

42% of patients from the study group. Distant metas-
tases occurred in 16% of those cases. Hepatic metasta-
ses were diagnosed in 20% (35% of changes in the left 
lobe, 30% in the right lobe, 30% in both lobes, and 5% 
between lobes); no statistically significant relationship 
was found (p > 0.05). The largest group among patients 
with metastases to regional lymph nodes were patients 
aged 61–80 years (59.52%). In the group of patients 
without metastases to regional nodes, the percentage 

in particular age groups was similar. There were no sta-
tistically significant relationships between age, number, 
and location of metastases (p > 0.05).

Histopathological examination of the primary tu-
mour showed that among the study group there were 
94% of adenocarcinomas, 3% of low-differentiated can-
cers, 2% of adenocellular carcinomas, and 1% of spin-
dle-cell carcinomas. In terms of grading, moderately dif-
ferentiated or G2 cancers were found most frequently 
(93%). Poorly differentiated cancer affected 6% of pa-
tients, whereas well differentiated lesions were found 
only in 1% of the study group.

Further pathological evaluation of the primary tu-
mour (pT feature in TNM, according to the 7th TNM stag-
ing manual edition) allowed us to find out that 77% 
of primary tumours were classified as stage T3, 14% 
as T2, 5% as T4a, 2% as T1 with infiltration limited to 
the submucosal tissue, and 2% were described as T4b. 
Primary tumour assessment did not show a statistically 
significant relationship with the presence of metastases 
to regional lymph nodes (p > 0.05).

The largest group were patients with cancer located 
in the sigmoid colon (30 cases), rectum (29 cases), and 
caecum (16 cases). In addition, in 3 patients bilocation of 
primary tumour was diagnosed (caecum and ascending 
colon – 1 patient; caecum and sigmoid – 2 patients). In 
2 cases the tumour was located in the descending colon, 
and in the next two it lay within the splenic fold. There 
was no statistically significant correlation between tumour 
localisation and lymph node metastases (p > 0.05). 

The mean BMI body mass index in the study group 
was 26.06 kg/m2. The lowest BMI was 13.14 kg/m2, and 
the highest was 37.8 kg/m2. Most of the patients in the 
study group had normal BMI (18.5–24.9 kg/m2, 42%), 
and only 3% presented body mass deficit. There were 
no statistically significant correlations in BMI among 
metastatic and non-metastatic patients (p > 0.05).

Only 2% of respondents reported a congenital char-
acter of cancer, including 1% of rectal cancer in the 
mother and 1% of stomach cancer in the father.

The coexisting diseases among the patients were: 
arterial hypertension (40%), chronic heart disease 
(19%), diabetes (11%), ulcerative colitis (2%), and 
Crohn’s disease (1%).

The most common clinical symptoms were abdomi-
nal pain (58%) and weight loss (> 5% loss of body mass 
within 6 months), seen in in 54% of respondents.

Stool blood was found in 34% of patients, diarrhoea 
occurred in 28%, and constipation in 27%. In addition, 
some patients reported pain during defecation (4%) and 
a feeling of incomplete bowel movement (6%). There 
was no statistically significant relationship between the 
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Age (years): 
 < 35 
 35–50 
 51–60 
 61–80 
 > 80 

Sex:  Female      Male
Height: …………… Weight: …………….. BMI: ……………….. 

Symptoms:
 Diarrhoea
 Constipation
 Blood in the stool
 Mucus in the stool
 Weight loss
  Abdominal pain – location: 
.....................................................

 Nausea
 Flatulence
 Tar stools
 Lack of appetite
 Anaemia
 Fever
 Weakness, fatigue
 Other: .........................

Drugs:
 Alcohol
 Cigarettes
 Psychotropic substances

Past gastrointestinal neoplasms:
 Yes, location: ..................................................................................
 No

Family colorectal cancer:  Yes               No.

Chronic bowel disease in the family:
 Polyposis syndrome
 Non-polyp adenomatosis
 Other: ...............................................................................................

Associated diseases:
  Chronic inflammatory bowel diseases: Crohn’s, 
ulcerative colitis

  For genetic diseases: Lynch syndrome, juvenile polyposis 
syndrome, recessive form of polyposis, adenomatous  
polyposis family

 About diabetes
  Chronic infection with Helicobacter pylori and 
Fusobacterium spp.

 Ureterosigmoidostomy
 After cholecystectomy
 Undergoing radiation therapy

The result of the physical examination:
 Pain, local tenderness, location: ...............................................
 Palpable tumour
 For resistance
 No pathological changes

Per rectum examination:
 Palpable tumour, size, and location: 
 Varicose veins
 Pathological changes
 No 

Surgical tumour assessment – location:
 Caecum
 Ascending colon
 Transverse colon
 Descending colon
 Sigmoid colon
 Rectum

Type of surgery: ...............................................................................

Macroscopic appearance of the tumour: …………………………..

Histopathological diagnosis: .......................................................

Tumour differentiated:  G1  G2  G3

Liver metastases: .............................................................................

Location of liver metastases: ......................................................

Number of cancerous regional lymph nodes involved:  
................................................................................................................

Infiltration of distant lymph nodes: ………......……………………..

Morphology: ......................................................................................

Cancer markers: ...............................................................................

Questionnaire
 Can factors that influence nodal dissemination in patients with colorectal cancer be identified? Own experience
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group with metastases and without lymph node metas-
tasis (p > 0.05) when these symptoms were considered.

In 31% of the patients, the tumour narrowed the 
lumen of the intestine, while in 11% it caused bowel 
obstruction. The average tumour size in patients was 
4.84 ±2.54 cm. No statistically significant relationship 
was found (p > 0.05).

Among the patients with regional lymph node me-
tastases, less than 26% had liver metastases: in both 
lobes (11.9%), in the right lobe (7.14%), in the left lobe 
(4.76%), and between the lobes (2.01%). There was no 
statistically significant relationship (p > 0.05).

Metastases to distant lymph nodes were found in 
25% of patients with two regional lymph nodes affect-
ed by metastases; in 33% of those with three regional 
nodes involved; in 50% with 13 regional nodes involved, 
and in 100% with 7, 10, 18, 20, and 26 regional nodes 
affected by metastatic cancer. Patients with regional 
metastases to 10 and 26 regional lymph nodes had 
multiple distant nodular metastases. There was no sta-
tistically significant relationship (p > 0.05).

The highest CA 19-9 value was observed in a pa-
tient with regional metastases to seven lymph nodes 
collected during surgery (3573 U/ml), and the lowest 
was found in patients with two regional nodes affected 
by cancer (1.6 U/ml).

In total 26.19% of patients with regional lymph 
node metastases were found to have CA 19-9 above  
37 U/ml. There was no statistically significant relation-
ship (p > 0.05).

The highest CEA was observed in a patient with 
nine regional lymph node metastases (612.46 ng/ml) 
and the lowest in one with metastases to two regional 
nodes (0.2 U/ml). CEA value above 5 ng/ml was found 
in 35.74% of patients with regional lymph node metas-
tases. A statistically significant relationship was report-
ed (p < 0.05).

Among the patients with distant lymph node me-
tastases, the most common primary tumour location 
was rectum (36.36%) and ascending colon (27.27%). In 
patients without metastases to distant lymph nodes, 
the most common cancer locations were the sigmoid 
colon (32.58%) and rectum (22.47%). Statistical analy-
sis showed a significant relationship between the occur-
rence of distant lymph node metastasis and the location 
of the primary tumour (c2 test = 38.98). However, there 
was no statistically significant relation between tumour 
size, BMI of patients, occurrence of physical symptoms, 
and involvement of distant lymph nodes (p > 0.05).

Discussion
Regional lymph node metastases in CRC tell about 

the advancement of the disease and are a marker for 

5-year survival prediction. Along with their occurrence, 
the risk of metastasis to distant lymph and peritone-
al nodes increases [5]. The results of our own research 
seem to confirm this thesis. The presence of distant 
metastases was found only in patients with regional 
lymph node involvement. 

Metastases to regional lymph nodes were found in 
42% of the patients, of whom 26.19% had metastases 
to distant lymph nodes simultaneously. In the available 
literature, the average percentage of lymph node me-
tastases in colorectal cancer is estimated to be around 
35% [6]. In the study of Fujii et al. this percentage was 
16.2%, of whom 16.2% had metastases to distant 
regional lymph nodes (N2) [7]. In the study of Zhou  
et al., metastases to regional nodes were found in 
24.6% of patients, of which 10.4% were N2 metastases 
[8]. In order to accurately assess the stage and select 
the most effective treatment, intraoperative collection 
and pathological examination of at least 12 lymph 
nodes is recommended. According to the literature, this 
condition is met in only 20% of surgeries [9]. In our own 
study, all patients met the above condition.

Women slightly more often had metastases in re-
gional (57.14%) and distant lymph nodes (63.64%). This 
difference was not statistically significant. In a study 
performed by Fujii et al. based on 228 patient cases of 
colorectal cancer, 66.66% of regional lymph node (N2) 
metastases occurred in women [7]. The increased partic-
ipation of women in the development of colorectal can-
cer with nodal involvement is a consequence of hormon-
al disorders, especially in postmenopausal age [7, 10]. 

Colorectal cancer in obese women in premenopaus-
al age may be a result of obesity-induced insulin resis-
tance and the effects of leptin released from adipose 
tissue [10]. Adamowicz et al. proved that obesity is 
a significant risk factor for colorectal cancer. Obese men 
suffer from CRC more often than obese women [11].

The location of cancer in the distal part of the large 
intestine seems to be correlated with lymph node me-
tastasis. Most metastases to regional lymph nodes oc-
curred when the primary tumour location was in the 
rectum (23.8%) and sigmoid colon (21.43%), but with-
out a statistically significant relationship [12].

The most common primary tumour location when 
metastases to distant lymph nodes were found was the 
rectum (36.36%) and ascending colon (27.27%). These 
results are consistent with those presented by Wang 
et al. They prove a higher risk of rectal cancer giving 
metastases to lymph nodes compared to colon cancer 
[13]. Different conclusions were presented by Fujii et al. 
and Rössler et al., showing a greater frequency of lymph 
node metastasis in colon tumours vs. rectum (83% vs. 
17%). The 5-year survival rate is similar in both cancer 
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locations with the co-occurrence of lymph node metas-
tases [14].

The size of the tumour does not comply to tumour 
dissemination in the lymphatic system. The average tu-
mour size among patients with involved regional lymph 
nodes was 4.84 ±2.54 cm and in patients with distant 
metastases it was 5.47 ±3.31 cm. Among N-negative 
patients the average tumour size was 4.72 ±2.13 cm. 
This does not differ significantly from the data present-
ed by Rössler et al. and Fujii et al. [7, 14].

The histological type of cancer is important in lymph 
node dissemination of colorectal cancer. 85.71% of pa-
tients with regional lymph node metastases had a pri-
mary G3 tumour and 7.14% had a G4. Patients with dis-
tant lymph node metastases had 100% cancer assessed 
histologically as G3.

In the study of Fujii et al., 100% of patients with 
distant regional lymph node (N2) metastasis had a G3/
G4 cancer type [7]. In the studies of Rössler et al., the 
primary tumour of patients with lymph node metasta-
ses was classified as G2 in 3.28%, G3 in 47.54%, and G4 
in 49.18% [9, 14, 15].

In our own study, 30.95% of patients with meta-
static regional nodes and 45.45% of patients with dis-
tant lymph node metastases had metastases in other 
tissues or organs. Naxerova's team proved that about 
35% of distant metastases are derived from lymph 
node metastases [16]. A different hypothesis was for-
mulated by Knijin et al., according to which metastases 
in the regional lymphatic system predispose mainly to 
metastases in the peritoneum and distant lymph nodes. 
On the other hand, metastatic lesions in other organs 
are usually unaffected by the lymphatic system dissem-
ination, which seems to be confirmed by a comparable 
frequency of liver and lung metastases [5].

Undeniable confirmation of the origin of metasta-
ses in other organs would require further molecular 
studies. On average, liver metastases occur in 50% of 
colorectal cancers, and their incidence increases with 
the advancement of cancer as classified according to 
TNM. In 70–80% of patients with liver metastases there 
are metastases in other tissues and organs [17]. In our 
study, liver metastases were found in 20% of patients, 
21.43% of them with regional lymph node metastases 
and 27.27% with distant lymph node metastases.

The presence of some symptoms of colorectal can-
cer suggests that there is a greater likelihood of lymph 
node metastasis. Weight loss was also significantly 
greater among patients with regional node metastases 
(64.28%) than in those without metastases (46.53%). 
A slight difference in the declared weight loss was also 
observed among patients with distant lymph node me-
tastases (72.13%) as compared to those without me-

tastases (51.68%). Weight loss is a relative predictor of 
cancer. N-positive patients with > 10% weight loss have 
a 3.3-fold increased risk of death [18].

Ca 19-9 and CEA tumour markers seem to be an 
important predictor of the severity of cancer, whereas 
their values were significantly higher in patients with 
regional and distant lymph node metastases. The fre-
quency of elevated CEA values (above 5 ng/ml) was 
detected among patients with distant lymph node me-
tastases (90.9%). In the Fujii et al. study, a CEA result 
above normal was obtained in 33% of patients with N2 
metastases [7].

The CEA marker test is a simple and cost-effective 
method to identify patients who require intensive on-
cological surveillance and postoperative adjuvant ther-
apy [19].

Conclusions
The location of the primary tumour, and its patho-

logical stage and size does not seem to have a direct 
correlation with the occurrence of regional lymph node 
metastases. Metastasis to distant lymph nodes seems 
to be a consequence of metastases in regional nodes. 
Elevated CEA tumour marker values are significantly 
related to metastases in the regional lymph nodes. The 
elevation of CA 19-9 and CEA tumour markers signifi-
cantly correlates with the presence of metastasis to dis-
tant lymph nodes. The location of the primary tumour 
determines the formation of metastases in distant 
lymph nodes.

Conflict of interest
The authors declare no conflict of interest.

References

1. Krakowska M, Potemski P. New treatment options for patients 
with metastatic colorectal cancer in Poland. Oncol Clin Practics 
2017; 13: 156-60.

2. Zyśk R, Wysocki P, Wyrwicz L. Rak jelita grubego – społeczne 
znaczenie zmian w zakresie epidemiologii i możliwości lecze-
nia w Polsce. Onkol Prakt Klin 2014; 10: 212-23.

3. Kubiak A, Kycler W, Trojanowski M. Epidemiologia i profilak-
tyka raka jelita grubego w Polsce. Probl Hig Epidemiol 2014; 
95: 636-42.

4. Potemski P, Polkowski P. Nowotwory układu pokarmowego. In: 
Onkologia kliniczna. Krzakowski M, Potemski P, Warzocha K, 
Wysocki P. Wydawnictwo Via Medica, Gdańsk 2015; 103-212.

5. Knijin N, Erning FN, Overbeek LI, et al. Limited effect of lymph 
node status in the metastatic pattern in colorectal cancer.  
Oncotarget 2016; 7: 31699-707.

6. Ulintz PJ, Greenson JK, Wu R, et al. Lymph node metastases 
in colon cancer are polyclonal. Biol Human Tumors 2018; 24: 
2214-24.



252 K.P. Zaręba, J. Zińczuk, T. Dawidziuk, M. Rosołowski, A. Pryczynicz, K. Guzińska-Ustymowicz, B. Kędra

Gastroenterology Review 2020; 15 (3)

7. Fujii T, Tabe Y, Yaijma R, et al. Process of distant lymph node 
metastasis in colorectal carcinoma: Implication of extracap-
sular invasion on lymph node metastasis. BMC Cancer 2011; 
11: 216.

8. Zhou L, Wang JZ, Wang JT, et al. Correlation analysis of MR/
CT on colorectal cancer lymph node metastasis characteristics 
and prognosis. Eur Rev Med Pharmacol Sci 2017; 21: 1219-25.

9. Resch A, Langner C. Lymph node staging in olorectal cancer: 
old controversies and recent advances. World J Gastroenterol 
2013; 19: 8515-26.

10. Kim HR. Colon cancer: the role of leptin. Ann Coloproctol 2015; 
31: 209-10.

11. Adamowicz K, Wrotkowska M, Zaucha JM. Związek częstoś-
ci występowania raka jelita grubego z BMI. Przegl Epidemiol 
2015; 69: 909-12.

12. Song BR, Xiao CC, Wu ZK. Predictors of lymph node metasta-
sis and prognosis in pT1 colorectal cancer patients with sig-
net-ring cell and mucinous adenocarcinomas. Physiol Biochem 
2017; 41: 1753-65.

13. Wang H, Wei XZ, Fu CG, et al. Patterns of lymph node me-
tastasis are different in colon and rectal carcinomas. World  
J Gastroenterol 2010; 16: 5375-9.

14. Rössler O, Betge J, Harbaum L, et al. Tumor size, tumor loca-
tion, and antitumor inflammatory response are associated 
with lymph size in colorectal cancer patients. Modern Pathol 
2017; 30: 897-904.

15. Yamaoka Y, Kinugasa Y, Shiomi A, et al. The distribution of 
lymph node metastases and their size in colon cancer. Lange-
beck’s Arch Surg 2017; 402: 1213-21.

16. Naxerova K, Reiter J, Bratchel E, et al. Origins of lymphatic and 
distant metastases in human colorectal cancer. Science 2017; 
357: 55-60.

17. Chaber A, Nyckowski P, Słodkowski M. Leczenie przerzutów raka 
jelita grubego do wątroby. Chirurgia po Dyplomie 2017, 03.

18. Zacharakis M, Xynos ID, Lazaris A, et al. Predicotrs of survival 
in stage IV metastatic colorectal cancer. Anticancer Res 2010; 
30: 653-60.

19. Peng Y, Zhai Z, Li Z, et al. Role of blood tumor markers in pre-
dicting metastasis and local recurrence after curative resection 
of colon cancer. Int J Clin Exp Med 2015; 8: 982-90.

Received: 10.08.2019
Accepted: 1.10.2019


	__DdeLink__622_2443419204
	__DdeLink__991_2607223794

