
Introduction

Cervical lesions are common diseases in females. Dis-

eases in portio vaginalis of cervix uteri can be diagnosed

through gynecological internal examination, colposcope or

exfoliocytology examination. However, diseases in cervical

canals or cervical muscle must be subjected to ultrasonic

testing [1-6]. 

In recent years, with the development of ultrasound tech-

nology, the resolution of ultrasound diagnostic ultrasound

has improved and it is non-invasive, in real-time, and eco-

nomically may be repeated to assess the advantages, mak-

ing it the preferred method [2, 7, 8]. Recently, transvaginal

color Doppler ultrasound has increased the reliability of ul-

trasonographic diagnosis of women with certain cervical

diseases [9]. In addition, with the progress of cervical le-

sions therapy, neoadjuvant chemotherapy and radiation

therapy may provide opportunities for advanced surgical

patients with cervical lesions. It can monitor the dynamic

changes in cervical localized disease, characterized by ul-

trasound imaging analysis of the lesions, and it is expected

to provide a basis to determine the efficacy for treatment

[10, 11]. 

This study conducted a retrospective analysis of 212 pa-

tients with cervical disease, with their transvaginal ultra-

sonography ultrasonogram and color Doppler blood flow

image, in order to discuss its diagnostic value in cervical

disease. 

Materials and Methods

The study period was carried out from March 2010 to March

2015. The study included 212 patients with cervical disease con-

firmed by gynecological internal examination or operation in The

First Affiliated Hospital of Harbin Medical University. Selected of

patients included those with an age from 19 to 61 years. Certain

patients had some symptoms, including increased secretions

which presented with a yellow or blood streak, contact bleeding,

irregular bleeding of vagina, and post-menopausal vaginal bleed-

ing. Other patients with no symptoms were confirmed through a

physical examination. All patients included  accepted transvaginal

color Doppler ultrasound examination. 

Diasonographs were utilized with a probe frequency of 3.5~8

MHz. Patients were asked to void for the cystography, assume the

lithotomy position, and accept transvaginal color Doppler ultra-

sound examination, which was conducted from multiple sections

and angles, and observed size and shape of uterus, thickness and

echo of endometrium, shape of cervix, endostoma and collar ex-

tension of cervical, echo of cervical canals, thickness of cervical in-

tima, echo of cervical muscle, bilateral adnexa and liquid in pelvic

cavity, recorded location, number, size, and echo situation of le-

sions, observed cervical lesions and surrounding blood flow dis-

tribution by color Doppler blood flow image, and all data was filed

in a workstation. All cases involved accepted a gynecological in-

ternal examination or operative treatment. Ultrasonic diagnosis re-

sults, gynecological internal examination, and operation

pathological results were analysed.
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Summary

Purpose: To analyse sonogram and color Doppler flow imaging characterization of cervical diseases by transvaginal color Doppler

ultrasound and to discuss its diagnostic value in cervical diseases. Materials and Methods: The study included 212 cases suspected

with cervical diseases that were subject to transvaginal color Doppler ultrasound examinations, compared with pelvic examination, sur-

gery, and pathological diagnosis, and analysed the sonogram characterization of transvaginal color Doppler ultrasound retrospectively.

Results: In 212 cases, there are 96 cases with a cervical sac, 18 cases with cervix effusion, 35 cases with cervical polyp, nine cases with

cervical pregnancy, 13 cases with submucosal uterine fibroids, five cases with cervical fibroids, three cases with double cervix, and 33

cases with cervical cancer. Conclusion: Transvaginal color Doppler ultrasound presents important diagnosis value in the cases of cer-

vical diseases, and is one of the best methods for their early diagnosis.
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Results 

In 212 patients, there were 96 cases with cervical

Nabothian cysts, 18 cases with cervical effusion, 35 cases

with cervical polyps, nine cases with cervical pregnancy,

13 cases with uterine submucous myoma, five cases with

cervical myoma, three cases with double cervix, and 33

cases with cervical cancer (Figures 1-8).

Discussion

Nabothian cyst is one of the most common cervical dis-

eases, and it is a kind of retention cyst. Chronic inflamma-

tion leads to cervical glandular tube blocking, resulting in

excretion disorder of glandular secretion. Characteristics of

ultrasonic ultrasonogram include subcircular echoless in

cervix, sharpness of border, smooth wall, usually multiple,

when combined with hemorrhage or infection, fine point-

like echos can be found in echoless areas of the cyst, and

star and punctiform blood flow around the cyst can be

found by color Doppler flow imaging (Figure 1). Cervical

effusion is caused by inflammation of cervical canals which

lead to hypersecretion of gland, and cooperate with de-

creased systolic function of cervical canal muscles, which

result in elimination difficulty of secretion. Characteristics

of ultrasonic ultrasonogram include a separated cervical

canal line , echoless dark area of fluid in the cervical canal,

and color Doppler flow imaging showing absence of blood

flow (Figure 2). Cervical polyp is common in adults [12],

and it is the result of cervical chronic inflammation, local

mucous membrane hyperplasia, and thus the mucous mem-

brane protrusion from the basal region to cervical external

Figure 1. — Nabothian cyst and blood flow imaging. Figure 2. — Cervical effusion and blood flow imaging.

Figure 3. — Cervical polyp and blood flow imaging. Figure 4. — Cervical pregnancy and blood flow imaging.
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os. It can be a single or multiple, susceptible to hemorrhage

by touching, patients may have long menstruation interval,

menostaxis, drop bleeding before and after menstruation,

and contact bleeding. Characteristics of ultrasonic ultra-

sonogram include hyperechogenicity or equal echo in cer-

vical canal or cervical external os, some polyps may have

slender pedicle, color Doppler flow imaging shows that

there is blood flow connected to polyps or to their pedicles

with cervical canal muscle (Figure 3). Cervical pregnancy

is a rare type of ectopic pregnancy [13, 14]; patients usually

have colporrhagia during early pregnancy, contractility of

cervical canal muscle is poor, and the blood vessel cannot

close voluntarily when damaged, which  can lead to vagi-

nal hemorrhage or infection, and the uterus risks having to

be removed [15]. Characteristics of ultrasonic ultrasono-

gram include that there is no gestation sac in the uterine

cavity, gestation sac or uneven echo mass could be found in

the enlarged cervical canal, the internal cervical os is

closed, the shape of uterus appears like gourd for enlarged

cervical canal binding with corpus uteri, and color Doppler

flow imaging shows abundant blood flow around the focus.

(Figure 4). Submucosal myoma of uterus emerging into the

cervical canal often leads to a shortened menstrual cycle,

menostaxis, and unregular vaginal hemorrhage. Character-

istics of ultrasonic ultrasonogram include hypoecho in the

cervical canal or external cervical orifice, a long pedicle

connected to submucosal myoma with antetheca and parts

posterior to the uterus, and color Doppler flow imaging

shows several streams of blood flow connecting pedicle

with uterine muscle (Figure 5). Hysteromyoma is the most

common benign gynecological tumor, however, cervical

myoma is rare [16]. Characteristics of ultrasonic ultra-

Figure 5. — Submucosal myoma and blood flow imaging. Figure 6. — Cervical myoma and blood flow imaging.

Figure 7. — Duplicated cervix. Figure 8. — Cervical cancer and blood flow imaging.
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sonogram include cervical hypoecho with clear boundary,

and color Doppler flow imaging shows cyclic annular

blood flow signal around the myoma (Figure 6). There are

two cervical canal lines in duplicated cervix (Figure 7). In-

cidence of cervical cancer ranks second in female genital

system malignant tumors [17]. It is caused by high patho-

genicity HPV [18], in early-stage patients it may include

contact bleeding or irregular vaginal hemorrhage, in the

later period it may include unregular vaginal hemorrhage

with foul odour. Characteristics of ultrasonic ultrasonogram

include no characteristic change in early stage of cervical

cancer, the cervix loses its normal morphology in the mid-

dle stage, there is an irregularly shaped and unclear bound-

ary equal echo in the cervix, there is no demarcation

between normal cervical canal wall and tumor, color

Doppler flow imaging shows abundant blood flow with low

drag inside and around the tumor (Figure 8). With high

image resolution of transvaginal color Doppler ultrasonog-

raphy, it can observe not only the degree of infiltration and

range of invasion, but also the size of pelvic lymph nodes;

thus it is important for the staging of cervical cancer.

The disease of external cervical orifice can be detected by

speculum, while lesions in cervical canal and cervical mus-

cle wall must be examined by ultrasound. Transvaginal

color Doppler sonography, with high resolution ratio, can

avoid the interference of abdominal fat tissues, intestinal

gas, and bladder [19], which can clearly display the struc-

ture of cervical canal as well as its muscle wall and their

blood flow, and it can comprehensively evaluate the num-

ber, size, border, internal echo, and blood flows of focus in

the cervix. Therefore, transvaginal color Doppler sonogra-

phy plays an important role in early detection and correct

diagnosis of cervical diseases, which appears to have be-

come the preferred method.
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