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The value of serum methylated septin 9 and carcinoembryonic antigen in efficacy evaluation and fol-
low-up monitoring of colorectal cancer

This study explored the value of the detection of serum methylated septin 9 (mSEPT9) and carcinoembryonic antigen
(CEA) in the auxiliary diagnosis, curative effect evaluation, and follow-up monitoring of colorectal cancer (CRC). The
diagnosis and treatment data of 208 CRC patients in the First Affiliated Hospital of Xinjiang Medical University
(China) were collected from March 2019 to December 2019, and these patients were followed up. The correlation
between serum CEA, mSEPT9 levels, and tumor location and size were analyzed. Serum mSEPT9 and CEA were
detected before and after surgery and during follow-up after treatment to analyze the value of mSEPT9 in efficacy eval-
uation and follow-up monitoring. In 87 patients with CRC patients who underwent surgery, the average size of poor-
ly differentiated tumors was the largest (25.01±14.08 cm2), which was significantly different from that of moderately
differentiated tumors (P =0.039). There was a statistically significant difference in serum CEA level among different
degrees of differentiation (P=0.018). The level of CEA was relatively low when tumors occurred in the transverse and
ascending colon. When the level of CEA was high, negative mSEPT9 suggested that the probability of a tumor occur-
ring in the cecum was high; positive mSEPT9 indicated that the tumor was highly likely to occur in the descending or
sigmoid colon. Detection before and after surgery revealed that the level of mSEPT9 may be related to the tumor-bear-
ing state of patients. A Follow-up study also showed that the sensitivity and specificity of mSEPT9 for recurrence and
metastasis were 83.3% and 97.7%, respectively, and the sensitivity and specificity of CEA were 61.1% and 89.5%,
respectively. The combined detection of mSEPT9 and CEA can indicate the location and size of colorectal cancer, while
the detection of serum mSEPT9 may have clinical significance in the efficacy evaluation and follow-up monitoring of
colorectal cancer.
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rence or metastasis the primary cause of death among
CRC patients. Early detection and early treatment are
still the primary methods for improving the therapeutic
effects of treating CRC. The issue how to enhance the
monitoring of postoperative Colorectal cancer (CRC) is
a malignant tumor that threatens human health. Recent
epidemiological studies have shown that approximately
1.8 million new cases of CRC are detected annually.
The incidence of CRC ranks third in malignant tumors
in the world. Approximately 881,000 people die of CRC
yearly, accounting for 9.2% of all tumor deaths 1 and
making CRC a serious threat to human health 1-3.
The incidence and mortality linked to CRC in China
are increasing annually. According to Chinese cancer sta-

Introduction

Ranking third, and mortality ranking fifth 2. Approxi-
mately 30%-50% of CRC patients will have recurrence
or metastasis after radical resection, making cancer recur-
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tistics, in 2015, there were 388,000 new cases of CRC
and 187,000 deaths related to the disease with the inci-
dence of the disease ranking recurrence and metastasis
is important in the treatment of colorectal cancer. Early
detection of recurrence or metastasis and early treatment
may improve the survival time of patients. 
An existing study 4 revealed that methylation of the
septin 9 (SEPT9) gene is closely related to the patho-
genesis of CRC. In several studies 5-7, SEPT9 methyla-
tion in peripheral blood was detected for CRC screen-
ing and early diagnosis. Research showed that when
peripheral blood SEPT9 methylation was used for screen-
ing and the early diagnosis of CRC, the sensitivity was
30%-75%, and specificity was close to 90% 3,8,9. The
methylated SEPT9 (mSEPT9) assay became the first
blood-based test approved by the United States Food
and Drug Administration as a CRC screening test.
Carcinoembryonic antigen (CEA) is a well-established
tumor marker for CRC, but its sensitivity and specificity
is low. mSEPT9 was more sensitive than CEA and com-
bined mSEPT9 and CEA was more accurate for diag-
nosing CRC. However, its expression in Chinese patients
with colorectal cancer and its value in tumor progres-
sion or recurrence monitoring is not clear. The present
study aimed to analyze the diagnostic value of mSEPT9
for CRC by following up and analyzing the diagnosis
and treatment data of CRC patients. By analyzing and
comparing the expression difference of mSEPT9 in CRC
patients before and after surgery, as well as the status of
mSEPT9 during regular follow-up and its correlation
with tumor recurrence and metastasis, the investigators
explored the value of serum mSEPT9 in the diagnosis,
curative effect evaluation, and follow-up monitoring of
CRC.

Materials and Methods

GENERAL INFORMATION

A total of 208 CRC patients who met the research
requirements in the First Affiliated Hospital of Xinjiang
Medical University (China) from March 2019 to
December 2019 were enrolled in this study. Among
them, 93 patients underwent surgical treatment and 115
patients underwent other treatment.

INCLUSION CRITERIA

The perioperativeSubjects met the following criteria: (1)
patients who were initially treated in our hospital and
who did not receive radiotherapy or chemotherapy; (2)
patients with a pathological diagnosis of CRC; (3)
patients who voluntarily participated in the study.
Inclusion criteria for postoperative follow-up patients
were as follows: (1) patients who had completed surgery

or adjuvant radiotherapy and chemotherapy; (2) patients
with a pathological diagnosis of CRC; (3) patients who
voluntarily participated in the study.
This study was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics
Committee of The First Affiliated Hospital of Xinjiang
Medical University. All patients provided signed
informed consent for inclusion in the research.

EXCLUSION CRITERIA

The exclusion criteria for patients in the perioperative
period and during postoperative follow-up were as fol-
lows: (1) patients with malignant tumors related to oth-
er biological systems; (2) patients with immune system
diseases, such as rheumatic fever, nephrotic syndrome,
and rheumatoid arthritis; (3) patients undergoing other
scientific experiments.

PLASMA SAMPLE ACQUISITION AND PROCESSING
METHOD

We examined and collected the relevant clinical and lab-
oratory test data one day before operation and three days
after operation for the patients who underwent surgical
treatment during the study period.  A 10 ml peripheral
venous blood sample was taken from each CRC patient
before and after surgery. 
According to the current CEA follow-up standard, for
patients who were followed up, peripheral venous blood
was withdrawn once at three months after surgery 10. A
10 ml sample of peripheral venous whole blood was
withdrawn from each patient and treated with ethyl-
enediaminetetraacetic acid anticoagulation and could be
used immediately for mSEPT9 detection. The detection
process of mSEPT9 was carried out according to the
instructions accompanying the EPI proColon 2.0 CE Kit
(Beijing BioChain Technology Co, Ltd, China).
Carcinoembryonic antigen was detected by radioim-
munoassay as per the product instructions.
The technicians involved in the experiment were blind-
ed to the clinical information of the subjects.

STATISTICAL METHODS

Experimental data were statistically analyzed using the
SPSS Statistics 23.0 and Prism 5 software programs.
Measurement data were expressed as mean ± standard
deviation (x ± SD), and compared using a one-group t-
test. Count data were expressed as a percentage (%) and
compared using a chi-square (χ2) test for data in a four-
fold table. The data in min/max normalization were
expressed as [0,1]. All comparison tests were two-sided;
P < 0.05 was considered statistically significant.
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Results

Tumor size was highly correlated with carcinoembryonic
antigen level and the degree of tumor differentiation in col-
orectal cancer patients

Among the crc patients who were included in this study
and received surgical treatment, the degree of tumor dif-
ferentiation was determined in 87 patients. According to
statistics, tumor size and preoperative CEA expression
level were significantly associated with the degree of
tumor differentiation (Table I, Fig. 1).
In 87 patients with CRC, the average size of poorly dif-
ferentiated tumors was the largest (25.01±14.08 cm2),
which was significantly different from that of moderately
differentiated tumors (P = 0.039). The serum CEA levels
of patients with different pathological grades did not con-
form to the normal distribution. The rank sum test was
used to analyze the serum CEA level and the degree of
tumor differentiation. There was a statistically significant
difference in serum CEA level among different degrees of
differentiation (P = 0.018). The LSD method was used
to compare the tumor sizes of patients with different
pathological grades. The results showed that the tumor
sizes of patients with low differentiation, moderate differ-

entiation (P = 0.028) and high differentiation (P=0.017)
were statistically different, and the tumor sizes of patients
with moderate differentiation and high differentiation were
statistically different. (Table I, Fig. 1).

The indication effect of methylated septin9 and carcinoem-
bryonic antigen on tumors at different locations

In this study, the results of mSEPT9, CEA, and tumor
size and location in patients with CRC undergoing sur-
gical treatment were analyzed. The results revealed that
mSEPT9 and CEA may be able to indicate the location
of a tumor. The deviation normalization of tumor size,
CEA level, and other patient data included in the study
was analyzed, and the results showed that when the
tumor occurred in the transverse and ascending colon,
the CEA level was relatively low, and the corresponding
tumor size was relatively large. When the tumor occurred
in the sigmoid and descending colon, the CEA level was
relatively high, and the corresponding tumor size was
relatively small (Fig. 2A). When mSEPT9 was positive,
the location and size of the tumor were consistent with
the above situation (Fig. 2B); however, when the
mSEPT9 test result was negative, the tumor volume

Fig. 1: Correlation between tumor volume (A), CEA expression (B) and tumor differentiation in CRC patients.

TABLE I - Tumor size and preoperative CEA levels under different degrees of differentiation

Degree of tumor differentiation N Mean tumor size (cm2) Mean CEA level (ng/mL)

Low differentiation 10 25.01±14.08 1.60 (1.32,2.87)
Moderate differentiation 69 13.98±15.02 3.37 (1.74,8.89)
High differentiation 8 8.15±10.88 2.44 (1.08,3.99)
F/H 3.374 8.035
P 0.039 0.018
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occurring in the ascending colon was relatively large, and
the CEA level was relatively high when the tumor
occurred in the cecum (Fig. 2C).
These results indicate that when mSEPT9 is positive and
the CEA level is relatively low, tumors are relatively large
and typically occur in the transverse or ascending colon
and are easily detectable. When mSEPT9 is positive and
the CEA level is relatively high, the tumors primarily
occurred in the sigmoid and descending colon and were
relatively small. Attention should be paid to the possi-
bility of missed detection during microscopy; when
mSEPT9 is negative and the CEA level is high, the pos-
sibility of a tumor occurring in the cecum is high but
these tumors are typically relatively small.

RELATIONSHIP BETWEEN TUMOR LOCATION AND SERUM
CEA, MSEPT9

There was no significant difference in mSEPT9 positive
rate in patients with different tumor locations (χ2=3.391
P=0.495), but there was a statistically significant differ-

ence in serum CEA levels in patients with different
tumor locations (H=9.938 P=0.041). The tumor location
was in the descending colon (Serological CEA levels were
higher in patients with M=3.43) and rectum (M=7.05),
(Table II).

RELATIONSHIP BETWEEN TUMOR SIZE AND SERUM CEA,
MSEPT9

There was a weak negative correlation between tumor
size and serum CEA level, and there was no statistical
difference (r= –0.031, P=0.779); the tumor area of
patients with positive mSEPT9 level was larger than that
of negative patients, and the difference was statistically
significant (t=2.672, P=0.009), (Table III).

The evaluation value of methylated septin9 expression on
the tumor-bearing state of colorectal cancer patients
Postoperative blood mSEPT9 detection was carried out
in CRC patients undergoing resection. Subsequent analy-
sis revealed that 77 patients were negative and 16
patients were positive for mSEPT9 after surgery. In
patients negative for mSEPT9 after surgery, cancer
metastasis was found in 4 patients, and 73 patients
showed no metastasis during follow-up; in patients pos-
itive for mSEPT9 after surgery, cancer metastasis was
found in 13 patients, and 3 patients showed no metas-
tasis during follow-up (Table IV).
The proportion of tumor metastasis in patients with post-
operative positive mSEPT9 was 81.25%, and the pro-

Fig. 2: Indication effects of CEA and SEPT9 on tumors at different sites; A) correlation between CEA expression and tumor size and loca-
tion; B) correlation between CEA expression and tumor size and location in patients positive for SEPT9 before operation; C) correlation
between CEA expression and tumor size and location in patients negative for SEPT9 before operation.

TABLE II - Comparison of mSEPT9 and serum CEA in different tumor sites

mSEPT9 serum CEA
Positive % χ2 P M(Q1, Q2) H P

Rectum 52 19(36.5) 3.391 0.495 3.43(1.68,3.38) 9.938 0.041
Descending colon 6 4(66.7) 7.05(3.47,737.14)
Ascending colon 10 5(50.0) 1.83(1.08,2.76)
Transverse colon 5 1(20.0) 1.54(0.94,3.59
Sigmoid colon 14 5(35.7) 1.85(0.77,2.21)

TABLE III - Correlation analysis of tumor size with serum CEA level
and mSEPT9

Mean tumor size (cm2) t P

mSEPT9 Positive 19.90±14.28 2.672 0.009
Negative 11.38±14.60
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portion of tumor metastasis in patients with post-oper-
ative negative mSEPT9 was 5.19%; the proportion of
tumor metastasis in patients with postoperative positive
mSEPT9 was much higher compared with patients with
postoperative negative mSEPT9 (Fig. 3).
These results suggest that the detection results of msept9
after surgery may be related to the tumor-bearing state
of patients. The msept9 may be associated with CRC
incidence, postoperative recurrence and tumor metastasis. 

The monitoring value of methylated septin9 and carci-
noembryonic antigen in the follow-up of colorectal cancer
after treatment

Among 208 CRC patients who underwent routine fol-
low-up after surgery and/or other treatments, 34 were
positive for mSEPT9. Imaging examination revealed that
30 of these patients had recurrence and metastasis, and
4 had no recurrence or metastasis; 174 patients were
negative for mSEPT9, 6 of whom were confirmed to

have recurrence and metastasis by other examinations,
and 168 negative mSEPT9 patients had no recurrence
or metastasis, based on imaging and endoscopy. The sen-
sitivity and specificity of mSEPT9 for recurrence and
metastasis were 83.3% and 97.7%, respectively. Among
the 40 patients positive for CEA, 22 were confirmed to
have recurrence and metastasis while 18 showed no signs
of recurrence or metastasis. Among the 168 patients neg-
ative for CEA, 14 were diagnosed with recurrence and
metastasis after examination; 148 were found to not have
recurrence or metastasis. The sensitivity and specificity
of CEA were 61.1% and 89.5%, respectively.
These results suggest that, in the monitoring of recur-
rence and metastasis among CRC patients, the sensitiv-
ity and specificity of mSEPT9 are higher compared with
CEA (Table V).
The expressions of mSEPT9 and CEA were further com-
pared in 36 patients with recurrence and metastasis. The
results revealed no significant difference in the diagno-
sis value of recurrence and metastasis between CEA and
mSEPT9 (P > 0.05), (Table VI).
The above results indicate that mSEPT9 shows higher
sensitivity and specificity compared with CEA for pre-
dicting postoperative recurrence and metastasis. However,
there was no significant difference in the diagnostic val-
ue between the two after recurrence and metastasis.

Discussion

Colorectal cancer is a malignant tumor type that poses
serious risks to human health. With the continuous
development of medical technology, traditional Chinese
medicine is also widely used in the treatment of tumors
11-13. At present, the management of CRC primarily takes
the form of comprehensive treatment that is based on a
surgical approach, where the strategy is to formulate a

TABLE IV - Postoperative mSEPT9 test results and incidence of tumor metastasis

Postoperative mSEPT9 Number of cases Number of cases Incidence of metastasis
with tumor metastases without tumor metastases (%)

Positive 13 3 81.25
Negative 4 73 5.19
Total 17 76 18.28

TABLE V - Expression of mSEPT9 and CEA in postoperative monitoring of recurrence and metastasis of colorectal cancer

Detection object
Index Expression Patients with recurrence Patients without recurrence Sensitivity Specificity

status and metastasis and metastasis (%) (%) 

mSEPT9 Positive 30 4 83.3 97.7
Negative 6 168

CEA Positive 22 18 61.1 89.5
Negative 14 154

Fig. 3: Postoperative mSEPT9 results and percentage of case with
tumor metastasis
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systematic treatment plan according to the patient’s
pathological grade, relevant risk factor evaluation, and
gene test results. However, the five-year survival rate of
CRC patients receiving standard treatment is only 45%-
50%. This reflects that the current treatment effect is
not ideal. Exploring and integrating more comprehen-
sive and accurate monitoring indicators, establishing a
prognosis monitoring system, and improving the effect
of the precision treatment of CRC is an important con-
cern at present.
An existing study revealed mSEPT9 to be closely relat-
ed to the pathogenesis of CRC and a novel marker in
the diagnosis and treatment evaluation of CRC. The
septin 9 gene is located on chromosome 17 and is
responsible for encoding the SEPTIN9 protein, which
can inhibit cancer by regulating cell growth and pre-
venting cell division from happening too fast or curb
division and proliferation in an uncontrolled manner 14.
Methylation of the CpG sequence domain of the septin9
gene can eliminate the normal polarity of cells, leading
to disordered cell division regulation and rendering cells
cancerous. The results of a related study revealed that
septin9 promoter had a high methylation level in CRC
patients, while the methylation level of SEPT9 was fun-
damentally not high among the normal population and
other patient groups 15. The septin9 methylation level in
peripheral blood can be used for CRC screening and
early diagnosis.
At present, there are few reports on the value of mSEPT9
in perioperative efficacy evaluation and the follow-up
monitoring of CRC. This study revealed that in CRC
patients, tumor size was decreased with an increase in
tumor differentiation, and the level of CEA was also
highly correlated with the degree of tumor differentia-
tion. There was a significant difference in CEA level
between moderately, highly, and poorly differentiated
tumors. 
This study also revealed that the detection results of CEA
and mSEPT9 may indicate the location and size of a
tumor. When mSEPT9 was positive and the CEA lev-
el was relatively low, the tumors were relatively large and
generally occurred in the transverse or ascending colon;
when mSEPT9 was positive and the CEA level was rel-
atively high, the tumors typically occurred in the sig-
moid and descending colon but were relatively small.
When mSEPT9 was negative and the CEA level was
high, the possibility of a tumor occurring in the cecum
was high but the tumors were relatively small.

After comprehensively analyzing these findings, the inves-
tigators infer that the combined detection of plasma
mSEPT9 and CEA can assist in the diagnosis of CRC
and help establish the location and size of CRC tumors.
Furthermore, the combined analysis of mSEPT9 and
CEA levels could also help to locate tumors and reduce
the missed detection rate of local tumors in cases of
CRC.
Further study revealed that among the 93 colorectal can-
cer patients without distant metastasis before surgery, the
proportion of tumor metastasis was 81.25% in patients
with postoperative mSEPT9 positive. The proportion of
tumor metastasis in patients with post-operative negative
mSEPT9 was 5.19%. These results indicate that mSEPT9
is associated with tumor load in patients. A positive
mSEPT9 result may indicate the patient as being more
likely to have a tumor.
The level of mSEPT9 in postoperative patients can be
used as an evaluation standard for evaluating the effect
of surgical treatment. In 208 patients who underwent
surgery or follow-up, the sensitivity and specificity of
plasma mSEPT9 for recurrence and metastasis were
83.3% and 97.7%, respectively. The sensitivity and speci-
ficity of CEA for recurrence and metastasis were 61.1%
and 89.5%, respectively. These results indicated that in
the monitoring of recurrence and metastasis among CRC
patients, the sensitivity and specificity of mSEPT9 were
higher compared with CEA.
In recent years, mSEPT9 has been widely studied. Several
theories have been developed related to the way of blood
entry, among which “active release and the necrosis of
tumor cells” is broadly accepted, i.e., mSEPT9 is active-
ly released from tumor cells into the blood circulation
and can promote the transformation of susceptible cells
into cancer cells through a mechanism similar to trans-
fection. This phenomenon is currently known as the
“gene transfer” theory 16.
In terms of the diagnostic value of mSEPT9 for CRC,
the positive expression rate of mSEPT9 in the plasma
of CRC patients was high, and the positive rate of
mSEPT9 in healthy controls was very low 5. Sun et al
17 included 29 studies involving 10,486 subjects (3,202
CRC patients and 7,284 controls) in a meta-analysis of
mSEPT9 related to the diagnosis and evaluation of CRC.
The results revealed that the total sensitivity and speci-
ficity of mSEPT9 were 0.74 (95% CI 0.61-0.84) and
0.96 (95% CI 0.95-0.97), respectively. Grützmann et al
18 investigated the level of mSEPT9 in 252 CRC patients
and 102 healthy controls and showed that the sensitiv-
ity and specificity of mSEPT9 in detecting CRC were
72% and 90%-93%, respectively.
For the evaluation of the therapeutic value of mSEPT9,
researchers found similar results for the diagnostic value
in a related study on the evaluation of the curative effect
of surgery on CRC 19-21. 
These studies revealed that the level of plasma mSEPT9
was significantly decreased after surgical treatment in

TABLE VI - Expression of mSEPT9 and CEA in CRC patients with
recurrence and metastasis

mSEPT9
CEA + – Total χ2 P

+ 20 4 24 2.57 0.180
– 10 2 12



CRC patients. Accordingly, the investigators speculate
that mSEPT9 can be used as a valuable index for judg-
ing the curative effect of surgery on CRC.
Methylated SEPT9 is also of great significance regard-
ing the value of follow-up detection. Tham conducted a
five-year prospective cohort study involving 150 CRC
patients 22 and revealed that the high methylation level
of mSEPT9 in serum was an independent predictor of
tumor recurrence and tumor-specific poor survival. In
addition, a study reported that 20 patients with contin-
uous post-operative positive mSEPT9 were highly corre-
lated with impending recurrence or metastasis (within
one year), which may be an indicator of poor progno-
sis. Song et al 19 showed that when 82 CRC patients
were followed up for 21 months, in the univariate Cox
proportional hazards analysis of patients, those with pos-
itive mSEPT9 had a higher risk of death than those with
negative mSEPT9. These results suggest that mSEPT9
has prognostic value for CRC patients. Methylated
SEPT9 can be used as a monitoring index for progno-
sis, recurrence, and metastasis following surgical therapy
for CRC.
In summary, the detection of serum mSEPT9 and CEA
may have clinical significance in the diagnosis, tumor
location, efficacy evaluation, and post-operative follow-
up of CRC. However, the current study had a small
sample size. To further explore the clinical application
value of plasma mSEPT9 detection, multi-center and
large-sample clinical research is needed. As such, the val-
ue of mSEPT9 detection in the diagnosis and treatment
of CRC still requires additional investigation.

Riassunto

Questo studio ha esplorato il valore del livello della set-
tina sierica metilata 9 (mSEPT9) e dell’antigene carci-
noembrionico (CEA) nell’ausilio diagnostico, nella valu-
tazione dell’effetto curativo e nel monitoraggio di fol-
low-up del cancro del colon-retto (CRC). 
Sono stati raccolti da marzo 2019 a dicembre 2019 i
dati diagnostici e dell’esito del trattamento di 208 pazien-
ti affetti da CRC nel primo ospedale affiliato della
Xinjiang Medical University (Cina) seguiti nel followup. 
È stata analizzata la correlazione tra CEA sierico, livelli di
mSEPT9 e la sede e dimensioni del tumore. L’mSEPT9
e il CEA sierici sono stati rilevati prima e dopo l’inter-
vento chirurgico e durante il follow-up dopo trattamento
per analizzare il valore dell’mSEPT9 nella valutazione del-
l’efficacia e nel monitoraggio del follow-up. 
In 87 pazienti con CRC sottoposti a intervento chirur-
gico, la dimensione media dei tumori, scarsamente dif-
ferenziati, era maggiore (25.01±14.08 cm2), significativa-
mente diversa da quella dei tumori moderatamente dif-
ferenziati (P™=0,039). È stata osservata una differenza
statisticamente significativa nel livello sierico di CEA tra
i diversi gradi di differenziazione (P=0,018).
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Il livello di CEA era relativamente basso quando si trat-
tava di tumori nel colon trasverso e ascendente. Quando
il livello di CEA era alto, il mSEPT9 negativo suggeri-
va che la probabilità che si verificasse un tumore nel cie-
co fosse alta; mSEPT9 positivo indicava l’elevata proba-
bilità che la sede era nel colon discendente o nel sigma. 
Il dosaggio prima e dopo l’intervento chirurgico ha rive-
lato che il livello di mSEPT9 può essere correlato allo
stato di tumore dei pazienti. 
Lo studio di follow-up ha anche mostrato che la sensi-
bilità e la specificità di mSEPT9 per recidiva e metastasi
erano rispettivamente dell’83,3% e del 97,7% e che la
sensibilità e la specificità del CEA erano rispettivamen-
te del 61,1% e dell’89,5%. 
Il rilevamento combinato di mSEPT9 e CEA può indi-
care la posizione e le dimensioni del cancro del colon-ret-
to, mentre il rilevamento di mSEPT9 sierico può avere
un significato clinico nella valutazione dell’efficacia e nel
monitoraggio di follow-up del cancro del colon-retto.
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