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Abstract 
Background. This paper tries to evaluate prognostic value of various pre and post-operative colorectal cancer markers. Materials and 
Methods. In the study conducted in our clinic over a period of five years we tried to emphasize the biological factors of prognostic value in 
colorectal cancer, and to demonstrate the important role of these factors in predicting survival, but also of early relapse or, in some cases, 
resistance to chemotherapy. Most important component of these factors remains molecular tumor markers. Results. Of the markers of 
tumor load increased preoperative serum levels of carcinoembryonic antigen (CEA) means increased risk of neoplastic recurrence and 
reducing survival expectancy. Aneuploidy tumor cells would have the same importance. Conclusions. Although for their study modern and 
expensive techniques are necessary, molecular tumor markers have an increasingly role appreciated by researchers both in estimating the 
risk of relapse and neoplastic dissemination and the response rate to adjuvant treatment. It is estimated that the study of molecular/genetic 
profile of colorectal tumors in the future will dictate therapeutic decisions ahead. 
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 Introduction 

Compared with clinical and histopathological 
prognostic factors, biological factors, including tumor 
markers, deoxyribonucleic acid (DNA) ploidy and 
molecular markers (genetic), provides very useful 
information regarding prognosis for survival, and 
relapse after surgery, the rate of mortality and response 
to adjuvant treatment after the cancer diagnosis. These 
factors may explain the cause of molecular and genetic 
heterogenity of colorectal cancer and the marked 
variability of results obtained in each TNM stage 
treatment, which depends in many cases the tumor 
genotypes that dictate their behavior and not just 
histological criteria. 

More than thirty years of research in the field of 
tumor markers in colorectal cancer led to the following 
conclusions: 

(1) Preoperative values are obtained at 30–60% of 
colorectal cancer patients. The most common high 
levels are CEA (50–60%), and Carbohydrate Antigen 
(CA) 242 (40–45%), CA 19-9 (30–40%) and CA 72-4 
(20–25%) [1, 2]. 

(2) These tumor markers can be used as a screening 
test for colorectal cancer diagnosis [3–7]. 

(3) Specificity and sensitivity of tumor markers 
correspond to tumor stage: A – 10.5%, B – 38.8%, C – 
32.2%, D – 72% [8]. Oncomarker levels increase in 
direct proportion to the volume of tumor infiltration; 
distant metastases were significantly more frequent in 
patients with serum CEA levels over 60 ng/mL [9–11]. 
Increase the level of CA 19-9 in advanced colorectal 
carcinoma. 

(4) Patients with low preoperative CEA values had a 
more favorable prognosis and vice versa (the preopera-
tive CEA levels indicate a poor prognosis). 

(5) Patients with liver metastases from colorectal 
cancer had significantly higher bile CEA compared  
with patients with colorectal cancer without liver 
metastases. 

However, the above-mentioned conclusions do not 
determine the reliability of tumor markers in monitoring 
patients after curative colorectal cancer therapy. Only 
Spila A et al. reported high levels of CEA and CA 19-9 
in 63.9% and 66.7% of patients with disseminated 
malignancy [5]. 

To intervene in cases of locally recurrent or 
metastatic colorectal cancer post-therapy, the follow-up 
should detect the disease. Unfortunately, no reliable 
method to indicate the progression of malignant disease 
is available, so the monitoring of patients requires 
repeated examinations using several methods. All 
clinical examinations and laboratory methods have 
different percentages of false positive and/or false 
negatives results. 

Monitoring patients after a complex therapy in 
colorectal cancer is based on clinical examination, 
assessment of tumor markers, colonoscopy, liver 
ultrasound and radiological pulmonary examination. In 
terms of performance, such examinations must be 
completed with basic computer tomography, magnetic 
resonance imaging, scintigraphy and positron emission 
tomography. 

The aim of study was to assess the value of tumor 
markers regarding false positive and false negative 
results. 
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 Materials and Methods 

During a period of five years (2003–2008), we 
prospectively studied 324 patients after a complex 
treatment for colorectal adenocarcinoma, in the General 
Surgery Clinic of “St. Pantelimon” Emergency Hospital, 
Bucharest, which met the criteria for curative radical 
therapy of primary tumor at the time of surgery, showed 
no signs of dissemination at distance of the malignant 
tumor. 

Our group of patients was monitored by two 
surgeons who operated and was not stratified by 
primary tumor staging and classification, because only 
small subgroups would have been evaluated. 

In order to determine the value of CEA and CA 19-9, 
we decided to monitor tumoral markers levels in 
patients who met the criteria for curative surgery 
without distant metastases at the time of surgery 
(maximum with pericolic lymph node involvement).  
All patients were operated by same team of surgeons 
and the therapeutic strategy applied was the same. 

During the first three years after surgery, patients 
were monitored every three months and then every six 
months.  

Tumoral markers were evaluated in each visit: CEA, 
CA 19-9, CA 72-4.  

Patients had undergone ultrasound examination 
(focused abdominal sonography on liver) every six 
months, colonoscopy every 12 months and repeated 
radiological lung as part of the follow-up protocol. 

Postoperative oncologic therapy, chemotherapy in 
colon cancer and/or chemoradiotherapy in rectal cancer 
was indicated by an oncologist based on the protocol 
controller, the results of histo-pathological and patient 
comorbidities. 

 Results 

The analysis showed that oncomarkers level 
repeatedly studied, namely CEA and CA 19-9, had a 
significant increase in 71 patients (21.9%) and false 
negative results in 32/71 patients i.e. 45% (Table 1). 

Table 1 – Tumoral markers assessment  
Increased values of  

CEA and CA 19-9 Cases % 

Total no. of cases 71/324 21.9 
Hepatic metastasis 15 

Pulmonary 
metastasis 3 

Loco-regional 
recurrences 8 

(a) Conditions 
associated with 

increased values 

Generalized disease 

39/71 

13 

54.2 

CEA 15 (b) False positive 
markers values CA 19-9 

32/71 
26 

44.8 

During 5 years follow-up, the evolution for colo-
rectal adenocarcinoma has been reported in 55 patients 
(17.18%), where the metastatic malignant tumor was 
associated with high levels of tumor markers since the 
beginning. In 16/55 (29%) cases with distant metastasis 
or documented loco-regional recurrences tumoral 
markers were normal (Table 2). 

Table 2 – Secondary determinations with normal 
values of tumoral markers 

Secondary determinations Cases % 
Hepatic metastasis  7 

Pulmonary metastasis 4 
Loco-regional recurrences 2 

Total 

Generalized cancer 

16/55 

3 

54,2 

Following these anatomo-surgical prescriptions, we 
managed a local recurrence decrease from 36% in TME 
grade 1 to 20.3% in TME grade 3. 

The positive rates of serum CEA in our patients 
were 37.7%. In patients with colorectal cancer, the 
mean serum levels of CEA were 7.1 ng/mL. Positive 
rate of serum CEA was significantly higher in poorly 
differentiated colorectal cancer than in well and 
moderately-differentiated types (p-value =0.042). 

There was statistical significance between the 
positive serum tumor and histological type of the 
colorectal cancer (Figure 1).  

The results suggested that the more advanced the 
Dukes stage was, the higher the markers positive rates 
were (Table 3). 

Table 3 – Secondary determinations with normal 
values of tumoral markers 

System of classification Cases CEA+ 
(%) 

p-
value 

Well + 
Moderately 48 34.9 Histopathologic 

grade of 
differentiation Poorly 23 35.2 

0.042 

A 14 13.2 
B 24 21.5 
C 17 41.4 

Duke’s stage 

D 16 55.1 

0.020 

Recurrence rates in patients with positive and 
negative serum levels of CEA are presented in Table 4. 

Table 4 – Recurrence rate depending on CEA state 
CEA state Cases Recurrence rate [%] p-value 

Positive 39 55 
Negative 32 45 

0.049 

Reasons most likely to determine transient increase 
of markers are presented in Table 5. 

Table 5 – Recurrence rate depending on CEA state 
Conditions No. of cases 

Upper respiratory tract infections 6 
Inflammatory diseases (arthritis, etc.) 4 

Broncho-pulmonary acute disease  
Heart diseases 3 
Renal lithiasis 1 

Diabetes mellitus 1 
Pregnancy 1 

Hepatic cirrhosis 1 
Without any detectable reason 1 

Total 14 

During the follow-up, metastases, loco-regional 
recurrences and widespread disease were identified in 
55 cases (17.18%). In cases of dissemination of disease, 
CEA and CA 19-9 values were significantly increased 
in 39/55 patients (71%) and were normal in 28/55 
patients (29%). 
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Figure 1 – Tumor histopathological grading: (a) Well-differentiated; (b) Moderate differentiated; (c) Poorly 
differentiated; (d) “Signet ring” cell carcinoma – blue arrows; (e) Mucinous carcinoma – red arrows: mucus areas; 
blue arrows: “signet ring” cells. 

 Discussion 

Among markers of tumor load, increased pre-
operative serum CEA level signifies increased risk of 
neoplastic recurrence and reducing survival expectancy. 
Aneuploidy tumor cells would have the same meaning. 

More and more increased the role of the pathologist 
in assessing the fairness of surgical extirpation in cancer. 

Starting from 1992, thanks to Quirke P and Scott N 
we can assess whether adequate or inadequate resection 
in rectal surgery. He established the essential role of 
predictive degree of extension of the rectum and 
mesorect resection to reduce local recurrences. Thus, 
the main factors for recurrence prediction are: 
circumferential dissemination and distal dissemination. 
Why not take the discussion about cranial dissemination? 
Because all operators are able to remove successfully 
the mesorectum above the tumor. Therefore, a final 
resolution gives the surgeon the ability to play up front 
with full-colon “sleeve” which includes the dissemi-
nation of circumferential and caudal tumor. For sowing 
was agreed that distal is sufficient a safety margin of 
2 cm below the tumor. Circumferential invasion is more 
delicate issue, regarding the atmosphere outside the 
rectum and its sheath. 

Between parts of assessment of diffusion are taken 
into account: direct lateral invasion, lymphatic extension 
and vein involving. The key is to remember that security 
must be observed to vertical and circumferential margins 
free of neoplastic deposits: at least 4 cm of mesorect 
integrity and 1 mm below the tumor tissue, tumor 
deposit free on any side, including the lymph nodes. 

Here are two comparative situations, located 30 
years away. Total mesorectal excision (TME) for rectal 
cancer Dukes A or B, in 2000, obtained: 81% survival at 
5 years, 3.7% local recurrence, 85% anal continence and 
13% anastomotic fistula (with Heald’s TME). For the 
same studies but with 30 years earlier, it was published 
73% survival at 5 years, considering that preoperative 
radio-chemo-therapy was not right, as it is today. 

Surgeons and pathologists had the task of redefining 
the surgical anatomy of the rectum, in order to find 
dissection “happy plan” or “holly plan”, in order to 
remove the rectum with whole lympho-vascular cuff. 

MacFarlane JK (1993), an eager supporter of TME 
comes to reinforce the fact that “meticulous TME 
include the entire field of tumor dissemination” and 
indicates: no manual dissection, which is a “rustic 
surgery” and assessment of whole TME specimen is 
only the pathologist’s job [12]. 
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Only such a kind of audit of a competent patholo-
gist, is able to assess the accuracy of surgical resection. 

Rectal fascia propria has to be recognized and has to 
be integer on resected specimen “not rapped” by 
surgeon. According to Quirke, there are three degrees of 
accuracy assessment of resection.  

Grade 3, which implies a correct excision, is real 
theme: mesorectum intact, with glossy surface conferred 
by its own fascia not narrowing at the inferior pole of 
the rectum (Figure 2).  

 
Figure 2 – TME. Surgical specimen: (a) Mesorectum; 

(b) Glossy aspect of mesorectal fascia; (c) Upper 
limit of mesorectum; (d) Rectal tumor. 

Level 2 involves some intrusion of mesorectal 
surface, and tendency of conization of caudal edge. 
Finally, Grade 1, completely inadequate, with meso-
rectum faults and solutions of continuity on the surface, 
with the bottom part of the cone, which means too much 
near the centerline rectal dissection plane. To assess the 
value of oncologic extirpation currently exist an exact 
treatment protocol, protocol due to the same Quirke P 
and Scott N [13].  

There we have highlighted some aspects of neo-
plastic dissemination and tumor grading (histological 
differentiation). These two criteria are essential in 
assessing prognosis. 

In rectal cancer does not seem to respect the 
principle of oncology clearly stated: the next step is 
mandatory: in N1+N2 is removed. 

Moynihan’s statement (1908) remains: “Surgery in 
cancer is not surgery of organ, but surgery of the 
lymphatic system” [14]. 

Examination of the piece-resected margins is 
mandatory to ensure the “free margin”. With respect to 
determinations is widely appreciated that lymph nodes 
are most closely positive prognostic factor. 

Dissemination of tumor through continuity is relati-
vely easy to set for the axis of the rectum, up to 5 cm 
upstream and downstream up to 2 cm of tumor.  

Lateral dissemination is evident through mesorect 
and side to it.  

Lateral lymph node dissemination appears especially 
in cancers of the medium and lower rectum, registering 
20% determinations in the internal iliac groups, 
especially those with a positive station (mesorectal 
lymph nodes). 

It is somewhat bizarre that for this high percentage 
(20%) involvement of pelvic side groups there is no 
procedure like in cervical neoplasms, where these 
stations are removed mandatory (Figure 3).  

 
Figure 3 – Lymph node metastasis. 

In fact, according to anatomy, pelvic viscera are 
inmansonated in the so-called retinaculum, a sacro-
recto-genital lympho-conjunctive structure, containing 
also vessels and nerves. This visceral extra space,  
which includes mesorectum, paracistium, paracolpium, 
communicate with retroperitoneum. According to 
classical anatomy, a nodal station is located in the pelvic 
organs following their vicinity, but these two stations 
are common in the end. However, excisions for 
malignancies of the lower and medium rectal tumors are 
different from those for genital or bladder neoplasms, 
meaning is binding for the first ones excision type N2.  

Tumor grading is important but, unfortunately, 
largely ignored in the sense that there is equal weight 
given to neoplastic dissemination. Preoperative grading 
and prognosis should be taken into account, especially 
in the choice of the extension and lymph node resection. 

We believe that the tumor grading and staging 
correspond only to the risk of metastasis and dissemi-
nation and malignant tumor volume increases the level 
of tumor markers only secondary. 

Histopathological examination of tumour material 
can help to define prognosis further, using lympho-
vascular invasion, resection margins and tumour grade. 
In addition, some clinical parameters independently 
influence the outcome: obstruction and perforation at 
presentation, performance status and pre-operative 
carcinoembryonic antigen levels, which probably reflect 
tumor burden at surgery.  

Although clinicopathological staging separates 
patients into groups with distinct outcomes, importantly 
it offers little information about response to treatment in 
individual patients. 

It can be concluded that the high values of CEA and 
CA 19-9 oncomarkers require an immediate review and 
if higher values persist, requires a complex examination 
of patients in addition to routine examinations (abdo-
minal ultrasonography, pulmonary Rx, colonoscopy). 
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If tumor markers are still elevated, we recommend 
the following algorithm: thoracic and abdominal CT, 
brain CT, bone scintigraphy and PET. If these methods 
do not show anything and markers levels are still high, 
we will repeat the examination after two months. 

 Conclusions 

Although our results show a high rate of false 
positive markers of tumor – 45%, the study confirmed 
the value for diagnosis of oncomarkers regarding 
metastasis and/or recurrent loco-regional colorectal 
carcinomas – 71%. 

It can be concluded that in cases of dissemination of 
malignant tumor was found no difference in levels of 
tumor markers for differentiating metastatic cells. 

Although they are required modern and expensive 
techniques to study, molecular tumor markers have an 
increasing role appreciated by researchers both in 
estimating the risk of relapse and neoplastic 
dissemination and the response rate to adjuvant 
treatment. It is estimated that the study of 
molecular/genetic profile in colorectal tumors in the 
future will dictate therapeutic decisions ahead. 
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