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Abstract 

Background:  Cervical cancer shows great differences in depth of invasion, metastasis, and other biological behav-
iors. The location of the lesion is special, so it is usually difficult to determine the clinical stage. This study aimed to 
explore the clinical value of magnetic resonance imaging (MRI) and tumor serum markers for the preoperative diag-
nosis of cervical cancer lymph node metastasis and para-uterine invasion.

Methods:  A total of 200 patients with cervical cancer admitted to our hospital from January 2019 to January 2020 
were collected as the research subjects. Comparing the diagnosis results of preoperative MRI scan, serum tumor 
markers, and postoperative pathological examination using single factor comparison, we determined the MRI scan 
results, the comprehensive matching rate between serum tumor markers (squamous cell carcinoma antigen (SCCA), 
carbohydrate antigen 125 (CA125)) and postoperative pathological results, and the differences of sensitivity, specific-
ity, and accuracy in the prediction of lymph node metastasis and para-uterine infiltration of cervical cancer.

Results:  The levels of SCCA and CA125 in patients with para-uterine invasion and lymph node metastasis were 
higher than those of patients without invasion and metastasis. Among them, the level of SCCA was significantly dif-
ferent (P<0.05). The level of CA125 was not statistically significant (P>0.05), so MRI combined with serum SCCA was 
selected for combined diagnosis in the later period. The sensitivity, specificity, and accuracy of MRI diagnosis of cervi-
cal cancer and para-uterine infiltrating lymph node metastasis and metastasis were 55.2, 91.6, and 89.5% and 55.2, 
91.6, and 89.5%, respectively. These data in MRI combined with serum SCCA were 76.3, 95.3, and 94.3% and 63.2, 96.0, 
and 95.1%, respectively. The accuracy of tumor markers combined with MRI in the diagnosis of cervical cancer lymph 
node metastasis and para-uterine invasion was higher than that of MRI.

Conclusions:  MRI combined with serum SCCA can more accurately identify cervical cancer lymph node metastasis 
and para-uterine invasion compared with MRI alone. Tumor marker combined with MRI diagnosis is an important aux-
iliary method for cervical cancer treatment and can provide comprehensive and reliable clinical evidence for evalua-
tion before cervical cancer surgery.
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Background
In the gynecological clinical practice, cervical cancer 
is the second most common cancer worldwide [1], sec-
ond only to breast cancer [2], ranking second among 
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cancer-related causes of death in women in developing 
countries [3]. There are about 510,000 new cases of cer-
vical cancer every year, accounting for 9.8% of all can-
cers. There are about 100,000 new cases every year in 
China. Patients with cervical cancer tend to be younger 
[4], among which the number of those with precancerous 
lesions under 35 nearly halves the total. Therefore, the 
demand on the diagnosis and treatment for cervical can-
cer is very urgent.

Lymph node metastasis (LNM), one of the major 
modes of metastasis in cervical cancer, is also one of the 
important factors in determining the prognosis and treat-
ment plan. Federation Internationale of Gynecologie and 
Obstetrigue (FIGO) 2018 [5] listed LNM in cervical can-
cer as an independent factor affecting the prognosis in 
patients [6], with 17~33% LNM rate in early cervical can-
cer [7]. The 5-year survival in patients with early cervical 
cancer without LNM is up to 90%, while 5-year survival 
in patients with LNM deteriorated rapidly, at only 65% (P 
<0.05) [8]. Due to LNM in some patients with early cervi-
cal cancer [9], patients might have been over-treated with 
more adverse reactions and more complications [10]; 
therefore, it is crucial to discover the treatment strategies 
and the prediction of prognosis for accurate prediction of 
LNM in patients with cervical cancer.

Para-uterine infiltration includes para-uterine soft tis-
sue involvement, para-uterine LNM, and tumor emboli 
in para-uterine vessels [11]. It is an important prognostic 
factor in cervical cancer, which is associated with a high 
risk of LNM [12]. Therefore, it is important to assess cer-
vical involvement before developing a treatment plan.

Currently, magnetic resonance imaging (MRI) is often 
used to predict pelvic LNM clinically [13]. MRI is a non-
invasive scanning technique with the advantages of dis-
tinguishing inflammatory hyperplasia and finding LNM, 
which is characterized by multi-sequence, multi-param-
eter, and multi-directional in imaging [14]. MRI not only 
clearly identifies para-uterine infiltration and LNM in 
cervical cancer, but also has high resolution to soft tis-
sues of the uterus and cervix. It is able to accurately 
determine tumor volume, para-uterine infiltration, and 
LNM because of no ionizing radiation [15, 16], which, 
thus, can be taken as one of the most respected imaging 
technologies in cervical cancer [17, 18]. Although these 
imaging methods have potential in predicting LNM, they 
are not ideal due to morphological indexes such as size 
and shape with low sensitivity (38–56%) [19, 20], which 
may be due to micrometastatic lymph nodes. Therefore, 
a significant proportion of patients with lymph node 
metastasis due to cervical cancer are not identified.

SCCA was first discovered in the cytoplasm of liver 
metastases in patients with cervical cancer. It has specific 
protease inhibitory properties and can be controlled by 

participating in cell apoptosis. SCCA in peripheral blood 
can hardly be detected under normal physiological con-
ditions, and the serum level of SCCA in patients with 
benign tumors and adenocarcinomas is also low, so it has 
been confirmed as a specific tumor marker for squamous 
cell carcinoma [21]. CA125 is a typical high-molecular 
glycoprotein, usually distributed in the epithelial cells of 
the body cavity. It has been confirmed that the expres-
sion of CA125 in neoplastic diseases is higher than that 
of non-neoplastic diseases [22, 23].

Serum SCCA and CA125 are clinically recognized as 
the preferred markers for screening cervical squamous 
carcinoma, which can assist in the diagnosis and early 
detection of cervical cancer. Serum tumor markers are 
associated with the increase of in  vivo squamous cell 
cancer tissues, which can initially predict the situation 
of LNM in cervical cancer [14], with advantages of sim-
ple operation and good compliance. It can be used as an 
extensive tool in the diagnosis and treatment of LNM 
and in the prognostic evaluation of malignant tumors 
in recent years [24]. However, due to the low specificity 
of para-uterine infiltration and LNM with serum tumor 
markers, imaging examination is still needed. Studies 
have pointed out that a variety of markers are highly sen-
sitive in jointly diagnosing cervical cancer [25].

Therefore, it is necessary to explore valuable exami-
nation methods for more accurate clinical stages, to 
understand LNM and peri-uterine infiltration in detail, 
and find out the correct clinical intervention. This study 
intends to explore the clinical value and accuracy of MRI, 
tumor markers (serum SCCA and CA125), and their 
combination in the diagnosis of LNM and para-uterine 
infiltration in cervical cancer.

Materials and methods
Research objects
This single-center retrospective study was conducted 
in accordance with the principles of the Declaration of 
Helsinki. The study protocol was approved by the eth-
ics committee of our hospital. Since this study is a retro-
spective analysis, the patient’s consent for inclusion was 
abandoned.

Inclusion criteria include (A) patients who underwent 
total hysterectomy combined with pelvic lymphatic dis-
section and were confirmed to be cervical squamous 
cell carcinoma by pathological examination of the spec-
imen; (B) patients with FIGO stage ≥ IB stage (in stages 
IB1 and IB2, the clinically visible lesions are confined 
to the cervix, or the preclinical lesions are larger than 
that of stage IA); (C) patients who received pelvic MRI 
plain scan + enhanced examination 1 to 2 weeks before 
treatment; (D) patients with single or multiple tests 
for tumor markers (serum SCCA and CA125) before 
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treatment; (E) patients with surgical treatment as the 
initial treatment; and (F) patients without any preop-
erative chemoradiotherapy. Exclusion criteria include 
(A) patients who received preoperative treatment (neo-
adjuvant chemotherapy, radiotherapy, or coning); (B) 
patients lacking any MRI sequence, including T2WI, 
DWI, and CT1W MRI without fat suppression; (C) 
patients with poor MRI image quality caused by motion 
artifacts; (D) patients with lesions that are not visible 
with the above MRI sequences; and (E) patients with 
other diseases that could lead to high serum tumor 
markers.

A total of 200 patients with cervical cancer who 
received treatment in our hospital from January 2019 
to January 2021 were collected retrospectively as the 
observation group, which were diagnosed by patho-
logical histopathology, including 152 patients with 
stage I, 39 patients with stage II, and 9 patients with 
stage III.

All patients have acquired preoperative characteris-
tics, including age, LN signal intensity (uniform or non-
uniform T2WI), LN boundaries (smooth or burr), LN 
size, and tumor size. LN signal intensity and bounda-
ries were evaluated by a radiologist (Chao Ran) with 7 
years of experience in pelvic MRI diagnosis and a sen-
ior radiologist (Na Long) with 20 years of experience in 
pelvic MRI diagnosis. See Fig. 1.

Obvervational indexes
Patients’ age, clinical stage, preoperative SCCA level, 
CA125 level, MRI diagnosis, surgical approach, postop-
erative pathological type, and LNM were recorded. The 
sensitivity, specificity, accuracy, positive prediction val-
ues, and negative prediction values of pelvic LNM diag-
nosis using MRI alone were calculated according to the 
postoperative pathological results as the gold criteria for 
diagnosing LNM. The receiver operating characteristic 
(ROC) curve of LNM was drawn with SCCA and CA125 
test values, and the area under the curve, the optimal 
critical value, Youden’s index, sensitivity, and specific-
ity of SCCA and CA125 in the diagnosis of pelvic LNM 
were evaluated. The optimal critical values of SCCA and 
CA125 in the diagnosis of pelvic LNM were combined 
to diagnose MRI, to calculate the sensitivity, specificity, 
accuracy, and positive predictive value and negative pre-
dictive value.

MRI examination
MRI was performed about one week before surgery. 
Prior to examination, all the patients were required to 
drink a certain amount of pure water to make their blad-
ders plentiful. Then they were placed in the supine posi-
tion for conventional MR sequence scan and enhanced 
scan, including MRI plain scan first and then dynamic-
enhanced scan. Philips 1.5T MR Imager was used, body 

Fig. 1  Flowchart of patient selection
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coils were used as scanning transmitting coil. The scan 
started from the upper edge of the ilium to the bilateral 
femoral neck. A plain MRI scan for the first time, and 
then a dynamic enhanced scan for the second time (axial 
surface was FET1WI sequence, TR was 550 ms, TE was 9 
ms, NSA was 2 times, thickness of layer was 6 mm, inter-
layer spacing was 2 mm; axial and sagittal surfaces were 
T2WI sequence, TR was 4000 ms, TE was 85 ms, NSA 
was 4 times, thickness of layer was 6 mm, interlayer spac-
ing was 2 mm; axial, sagittal, and crown surfaces were 
FSET1WI sequence, TR was 5,000 ms, TE was 75 ms, 
NSA was 2 times). The images were reviewed by a radi-
ologist with 7 years of experience in pelvic MRI diagno-
sis and a senior radiologist with 20 years of pelvic MRI 
diagnosis, for the comprehensive assessment according 
to the characteristics of the size, shape, apparent disper-
sion coefficient (ADC), signal uniformity and edge burrs 
of lymph nodes.

Examination of tumor markers
Venous blood collected from each patient (3 mL) on an 
empty stomach within 2 weeks before surgery was cen-
trifugated for serum, and then serum CA125 level was 
determined by Roche E70 full-automatic immunoana-
lyzer and chemiluminescence method, and serum SCCA 
level by Abbott i2000SR full-automatic immunoanalyzer 
and microparticle enzyme-linked immunoassay (MEIA), 
which were performed referring to the reagent instruc-
tions. The detection instruments were full-automatic 
chemiluminescence immunoanalyzers and supporting 
reagents, which were used strictly by the relevant operat-
ing criteria.

Evaluation criteria
Staging criteria
The criteria for clinical staging were strictly in accord-
ance with the FIGO whether the para-uterine, bladder, 
vagina, and so on have been violated. For MRI stag-
ing criteria, if there were soft tissue shadow, uneven or 
irregular cervical edge, but undamaged pelvic wall, it may 
be para-uterine infiltration, or it may be LNM when the 
short-axis diameter of T1 or T2 exceeded 10 mm. Com-
paring MRI scan with surgical pathology, the significance 
of MRI in para-uterine infiltration and LNM in cervical 
cancer were analyzed with sensitivity, specificity, and 
accuracy.

Positive criteria for tumor markers
Referring to relevant clinical criteria, reference critical 
value was normally 1.5 ng/L for SCCA, and 35.0 IU/mL 
for CA125. That beyond the normal reference critical 
value was considered as positive.

Positive lymph node criteria: short-axis diameter of 
lymph node > 10 mm.

Image analysis
Two senior imaging physicians were selected to review 
MRI images of all patients for retrospective review to 
observe the lesion, size, shape, infiltration, and ROC 
curve. ARSI (%) and MRSI (%) were calculated.

Statistical methods
SPSS 19.0 software was used to process the data. The 
count data was expressed using the number of cases and 
percentage (%). Chi-square (χ2) test was used for single-
factor comparison between groups. Measurement data 
was represented by (`x±s). Independent samples t test 
was used for single-factor comparison between groups. 
α=0.05 was used as the test level if there are no special 
instructions. P<0.05 indicated that the results were sta-
tistically significant. With postoperative pathological 
diagnosis as the gold criteria, the sensitivity, specificity, 
positive (negative) prediction rate, and accuracy were cal-
culated and compared. Taking the sensitivity as the verti-
cal axis and the specificity as lateral axis, ROC curve was 
drawn to evaluate the prediction value of tumor markers, 
then the area under the curve (expressed by AUC) was 
calculated, 0.5 < AUC ≤ 0.7 showed low diagnostic value, 
0.7 < AUC ≤ 0.9 showed moderate diagnostic value, AUC 
> 0.9 showed high diagnostic value.

Results
Characteristics of patients
A total of 200 patients with cervical cancer were included 
in this study. Detailed patient baseline characteristics are 
shown in Table 1. Patients mostly aged 35–60 years (159 
cases, 79.5%). The average age was 49.37±10.24 years old.

MRI imaging performance in patients with cervical cancer
Of the 200 patients with cervical cancer, MRI images of 
14 patients with IB stage showing no positive character-
istics (Fig.  2). Solid lumps were found in the other 186 
patients with cervical cancer, with the diameter of lump 
within 0.60~7.82 cm. Moreover, there were 51 patients 
with the diameter of lesion > 4cm, 135 patients with the 
diameter of lesion ≤ 4cm, 169 patients with irregular 
lump, and 17 patients with regular lump, respectively. 
In addition, there were also 94 patients with para-uter-
ine infiltration, and 37 patients with LNM. As shown in 
Fig. 2A–C, the structure of the lymph node hilum is vis-
ible, indicating that it is a benign lymph node without 
lymph node metastasis. Figure 2D–F, MRI images show 
that the diameter of the lymph node is greater than 10 
mm. After the enhancement, the ring strengthens, the 
lymph node hilum disappears, the lymph node shape is 
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round, the bound of the cortex and the medulla are not 
clear, the lymph node, the cortex is eccentrically thick-
ened (≥0.3 cm), the structure of the lymphatic hilum 
disappears, and the cortex of the lymph node is located 
under the envelope of the lymph node, indicating that 
there is lymph node metastasis. The sensitivity, specific-
ity, accuracy, positive prediction rates, and negative pre-
diction rates of MRI diagnosis were 45.7, 92.3, 86.1, 65.4, 
and 82.9%, respectively, compared with the pathological 
results.

Comparison of MRI staging, clinical staging, 
and postoperative pathological results
Of the 200 patients with cervical cancer, there were 165 
patients with stage IB (82.5%), 26 patients with stage IIA 
(13.0%), 7 patients with stage IIB (3.5%), and 2 patients 
with stage IIIB (1%). There were 169 cases consistent 
with pathological results: 148 patients with stage IB, 17 
patients with stage IIA, 4 patients with stage IIB, and 0 
patients with stage IIIB according to MRI results.

MRI diagnosis of lymph node metastasis
Of the 200 patients, there were 29 patients with LNM 
confirmed by pathological results, and according to the 
accurate diagnosis of MRI, 16 patients showed positive, 
and 15 false positive (MRI images showed that the diam-
eter of lymph node was greater than 10 mm, with ring 
enhancement. Surgical examination found that although 
the lymph nodes were enlarged but soft, with no adhe-
sion to the blood vessels, and postoperative pathology 
confirmed the swollen lymph nodes as an inflamma-
tory reaction or hyperplasia), 6 false negative, and 163 
negative. The sensitivity, specificity, accuracy, positive 

predictive rates, and negative MRI diagnostic rates were 
55.2% (16/29), 91.6% (163/178), 89.5% (179/200), 51.6% 
(16/31), 96.4% (163/169), overrated 7.5% (15/200), and 
underrated 3% (6/200).

Morphological evaluation of MRI images showed that a 
significant number of patients were misdiagnosed, espe-
cially with low sensitivity (55.2%), which may be false 
negative due to small LNM. The result is consistent with 
several previous studies. Although pelvic anterior lymph 
node biopsy provided an effective means for the diag-
nosis of LNM, it is still invasive, which is limited to the 
detection of minor LNM.

Relationship between SCCA and CA125 levels and lymph 
node metastasis
A total of 124 subjects were tested for serum SCCA level, 
including 19 with positive nodes, and 105 negative, with 
significant differences in SCCA levels between the two 
groups (P <0.01).

Moreover, 107 subjects were tested for serum CA125 
level, 23 of which had positive nodes, 84 negative, 
and there was no significant difference in CA125 level 
between the two groups (P > 0.01), as shown in Table 2.

The ROC curve (Fig. 3) can be used for evaluating the 
diagnosis of LNM. When the maximum critical value of 
the sum of sensitivity and specificity for serum SCCA 
was 3.46 ng/mL, the sensitivity to diagnose LNM was 
58.1% and specificity 84.2%, the area under the ROC 
curve was 0.864. The standard error was 0.062, and the 
95% confidence interval was 0.743–0.986, indicating that 
serum SCCA has a good diagnostic value for predicting 
LNM.

Table 1  Patient baseline characteristics

Characteristics Ratio of patients

Age < 35 years old 13 (6.5%)

35–60 years old 159 (79.5%)

> 60 years old 28 (14.0%)

Degree of tissue differentiation High differentiation 6 (3.0%)

Medium differentiation 49 (24.5%)

Low differentiation 83 (41.5%)

High-medium differentiation 11 (5.5%)

Medium-low differentiation 51 (25.5%)

Diameter of tumors > 4 cm 26 (13.0%)

≤ 4 cm 174 (87.0%)

Depth of infiltration > 1/2 muscular layer 138 (69.0%)

≤ 1/2 muscular layer 62 (31.0%)

Pulse canal infiltration 53 (26.5%)

Vaginal involvement 17 (8.5%)
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Relationship between serum SCCA and CA125 levels 
and para‑uterine infiltration
A total of 124 subjects were tested for serum SCCA, 
including 38 with positive para-uterine infiltration, and 

86 negative, with significant differences in serum SCCA 
levels between the two groups (P <0.05).

Moreover, 107 patients were tested for serum CA125 
level, including 43 with positive para-uterine infiltration 

Fig. 2  MRI imaging and pathological findings in patients with cervical cancer. A para-uterine infiltration DWI, B para-uterine infiltration T2WI, C 
para-uterine infiltration T2FS, D lymph node metastasis DWI, E lymph node metastasis T2FS, F lymph node metastasis enhancement, G cervical 
cancer pathology examination (uterine + double lateral attachment), H para-uterine infiltration pathology examination (uterus + double 
attachment), I lymph node metastasis pathology examination (uterus, bilateral fallopian tubes and left ovary)

Table 2  SCCA and CA125 levels in patients with positive and negative lymph node metastasis

Group Number of 
patients

SCCA (ng/mL) Number of 
patients

CA125 (U/mL)

P25 P50 P75 P P25 P50 P75 P

Positive 19 1.14 3.83 7.64 0.009 23 30.04 43.73 55.78 0.233

Negative 105 0.48 1.03 2.16 84 17.93 24.98 35.96

Merge 124 107
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and 64 negative, with no significant difference in serum 
CA125 level between the two groups (P > 0.05), as shown 
in Table 3.

The ROC curve (Fig. 4) was used to evaluate the clini-
cal value of the diagnosis for serum SCCA level. When 
the maximum critical value of the sum of sensitivity and 
specificity for serum SCCA was 4.4 ng/mL, the sensitivity 
was 54.7%, specificity was 86.8%, and AUC of the ROC 
curve was 0.808, indicating a higher diagnostic value of 
serum SCCA for para-uterine infiltration (AUC > 0.7).

Comparison of predicted positive rate in the diagnosis 
of cervical cancer between MRI and MRI combined 
with serum SCCA​
The positive rate of tumor marker CA125 in the diag-
nosis for cervical cancer was slightly higher than that of 
SCCA and CA152, with no statistically significant differ-
ence (P > 0.05), that of MRI diagnosis for cervical cancer 
was 96.15%, which was higher than all tumor markers (P 
< 0.05). The accuracy of tumor markers combined with 
MRI in the diagnosis for cervical cancer was higher than 

that of MRI, with no statistically significant difference (P 
> 0.05), as shown in Table 4.

Diagnosis of lymph node metastasis and para‑uterine 
infiltration in MRI combined with serum SCCA​
With the serum SCCA bound value as 3.46 ng/mL, 
Lymph node metastasis in 124 patients underwent MRI 
examination and serum SCCA test as follows. Of the 
patients with positive lymph nodes, 12 were positive in 
the combined detection, and 7 negative in single detec-
tion. Moreover, of those with negative lymph nodes, 101 
of them were negative in the combined detection, and 4 
positive in single detection. The sensitivity and specificity 
of MRI combined with serum SCCA in the diagnosis for 
LNM were better than that of single auxiliary examina-
tion (Table 5).

With the serum SCCA bound value as 4.4 ng/mL, para-
uterine infiltration in 124 patients underwent MRI exam-
ination and serum SCCA test as follows. Of patients with 
positive para-uterine infiltration, 29 were positive when 
the two were combined for use, and 9 negative in one of 

Fig. 3  ROC curve of serum SCCA level for diagnosis of lymph node metastasis

Table 3  Serum SCCA and CA125 levels in patients with positive and negative para-uterine infiltration

Group Number of 
patients

SCCA (ng/mL) Number of 
patients

CA125 (U/mL)

P25 P50 P75 P P25 P50 P75 P

Positive 38 4.14 7.65 9.98 0.041 43 10.17 14.28 35.34 0.873

Negative 86 0.57 1.23 3.78 64 9.03 13.12 19.14

Merge 124 107
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the two. Moreover, of patients with negative para-uterine 
infiltration, 83 were positive in the combined detection, 
and 3 positive in single detection. The sensitivity and 
specificity of MRI combined with serum SCCA in the 
diagnosis of peri-uterine infiltration were better than that 
of single auxiliary examination (Table 6).

Discussion
The incidence of cervical cancer ranks second among 
female malignant tumors. There are nearly 400,000 cer-
vical cancer patients in China, and the prevalence and 
fatality rates have increased significantly in recent years. 
The fatality rate is 11.3%, which is much higher than the 
5% in developed countries [26]. Lymph node metastasis 
is a common dissemination form of cervical cancer. Its 
risk factors and metastasis are very important for formu-
lating treatment plans and evaluating prognosis.

The methods currently used for clinical diagnosis of 
cervical cancer include colposcopy, cervical smear, liq-
uid-based cytology and imaging screening methods, etc. 
Cervical smear and liquid-based cytology are all invasive 

Fig. 4  ROC curve of serum SCCA​

Table 4  Comparison of MRI and MRI combined with serum 
SCCA in 2018 patient-based FIGO staging

Characteristics Indexes MRI MRI and SCCA​

Primary tumor Sensitivity 78.5% (157/200) 86.5% (173/200)

Accuracy 56.0% (112/200) 71.5% (143/200)

IB Sensitivity 98.8% (163/165) 100% (165/165)

Accuracy 88.6% (31/35) 94.2% (33/35)

Specificity 97.0% (194/200) 99.0% (158/200)

IIA Sensitivity 100% (26/26) 100% (26/26)

Accuracy 94.8% (165/174) 94.8% (165/174)

Specificity 95.5% (191/200) 95.5% (25/200)

IIB Sensitivity 85.7% (6/7) 100% (7/7)

Accuracy 92.7% (179/193) 96.9% (187/193)

Specificity 92.5% (185/200) 97.0% (194/200)

IIIB Sensitivity 100% (2/2) 100% (2/2)

Accuracy 91.4% (181/198) 97.0% (192/198)

Specificity 91.5% (183/200) 97.0% (194/200)

Table 5  Diagnosis of lymph node metastasis in MRI, serum SCCA, MRI combined with serum SCCA​

Sensitivity Specificity Accuracy Positive prediction rate Negative 
prediction 
rate

MRI 55.2% 91.6% 89.5% 51.6% 96.4%

Serum SCCA​ 58.1% 84.2% 93.9% 53.1% 95.5%

Union 63.2% 96.0% 95.1% 56.4% 98.2%
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examinations. Under some conditions, cervical biopsy 
is difficult to determine the status of tumor invasion. 
MRI is the preferred imaging method for cervical cancer 
screening. Its soft tissue resolution is high. Compared 
with abdominal and chest screening, the patient’s pelvic 
tissue is less affected by intestinal peristalsis, breathing, 
and other artifacts, and the pelvic pathological structure 
is clearly displayed. Early diagnosis of cervical cancer has 
good guiding value. MRI can realize multi-sequence and 
multi-directional imaging, which can provide a basis for 
cervical cancer staging and treatment, and it can lay an 
imaging foundation for accurately determining pelvic 
organ invasion and lymph node metastasis [27].

The sensitivity and specificity of MRI in the diagnosis 
for the depth of muscular invasion and the degree of cer-
vical invasion in endometrial carcinoma can reach more 
than 80%. With the continuous improvement of MRI 
technology, multiplex mode MRI is gradually applied 
to the diagnosis of endometrial cancer, showing high 
application efficiency in clarifying myoscular infiltration 
depth, infiltration of cervical cervix, and preoperative 
staging [28].

Through the study of MRI scanning technology, we 
found that MRI scanning technology has a good effect on 
the prediction of cervical cancer invasion depth and lym-
phatic metastasis. Taking the postoperative pathological 
results as the gold standard, comparing the preoperative 
MRI scan results of cervical cancer with the clinical path-
ological results, the overall matching rate reached 82.5%. 
In addition, in terms of predicting para-uterine invasion 
of cervical cancer and predicting lymph node metasta-
sis, the sensitivity, specificity, and accuracy of MRI scans 
exceed the preoperative clinical pathological staging. 
Therefore, MRI scans are useful for preoperative diagno-
sis of infiltration and lymph node metastasis in cervical 
cancer.

Tumor markers are effective means for early predic-
tion of cancer occurrence, treatment, and progno-
sis. Among them, SCCA and CA125 are commonly 
used serum tumor markers for cervical cancer [29]. 
Among them, SCCA is mainly present in the cancer 
cell antigen in cervical squamous cell carcinoma, but 
SCCA expression is rare in normal human squamous 

epithelial tissue. SCCA is a highly specific serum tumor 
marker for squamous cell carcinoma, which means that 
SCCA has a better predictive value for tumors origi-
nating from squamous cells, such as esophageal cancer 
and cervical cancer, and the higher the clinical stage, 
the higher the SCCA increases. CA125 protein is an 
important antigen for ovarian cancer, and it is mostly 
used in the early prognosis of ovarian cancer and cer-
vical cancer [30–32]. This study found that the SCCA 
level of patients with para-uterine invasion and lymph 
node metastasis of cervical cancer was significantly 
higher than that of patients without para-uterine inva-
sion and lymph node metastasis (P<0.05), while there 
was no significant difference in the level of CA125, 
which indicates the presence of para-uterine inva-
sion. Cervical cancer patients with metastasis to pelvic 
lymph nodes can be expressed in serum tumor marker 
levels to a certain extent, and the convenience of early 
clinical detection is strong, which helps to screen and 
grasp the degree of tumor progression as soon as pos-
sible. But at present, clinical changes in tumor marker 
levels are mostly used as an auxiliary means of tumor 
malignancy and patient treatment and prognosis. Choi 
et al. [33] showed that the lymph node metastasis and 
the diameter of malignant lesions are significantly 
related to the increase in peripheral blood SCCA lev-
els. A study revealed that [34] the use of tumor markers 
in MRI-assisted screening can increase the detection 
rate of cervical cancer. This study found that the use 
of MRI scanning technology combined with serum 
SCCA levels is superior to MRI scanning technology 
alone in determining para-uterine invasion and lymph 
node metastasis. Although MRI has the disadvantages 
of overestimating tumor size and local invasion, the 
results showed that MRI combined with serum SCCA 
has greater value in FIGO staging and diagnosis in 2018 
than MRI alone. MRI examination has good specific-
ity and can make up for the defect of low specificity 
of serum tumor marker detection to a certain extent. 
Serum tumor marker detection can provide clini-
cal diagnosis and disease evaluation information from 
the pathophysiological level, and at the same time 
help to improve the detection of small lesions. The 

Table 6  Diagnosis of para-uterine infiltration in MRI, serum SCCA, MRI combined with serum SCCA​

Sensitivity Specificity Accuracy Positive prediction rate Negative 
prediction 
rate

MRI 56.9% 74.1% 90.7% 43.5% 92.2%

Serum SCCA​ 54.7% 86.8% 92.7% 46.1% 91.9%

Merge 76.3% 95.3% 94.3% 54.7% 97.5%
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combination of the two can complement each other’s 
disadvantages.

Conclusions
In summary, the serum SCCA and CA125 tumor mark-
ers of patients with para-uterine invasion and pelvic 
lymph node metastasis of cervical cancer are increased 
compared with those of cervical cancer patients without 
para-uterine invasion and pelvic lymph node metastasis. 
Among them, SCCA has significant differences, and its 
accuracy rate is lower than that of MRI screening. MRI 
can be used as the first choice for cervical cancer staging, 
but for patients with cervical cancer that cannot be diag-
nosed clearly by MRI, tumor marker examinations can be 
supplemented to improve the accuracy of cervical cancer 
diagnosis.
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