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Abstract: Objective: We aimed to analyze the imaging characteristics of magnetic resonance hysterosalpingography 
(MR-HSG) in infertile women. Methods: A total of 20 infertile women admitted to our hospital from October 2018 
to December 2019 were selected as the subjects of study for retrospective analysis. The MR-HSG examination was 
performed in all patients to analyze the examination results and imaging characteristics. Results: (1) The comple-
tion rate of MR-HSG examination was 100.00% in the 20 patients, of which those with primary infertility accounted 
for 65.00% and those with secondary infertility accounted for 35.00%. (2) Among the 20 infertile patients, 30.00% 
had unobstructed fallopian tubes, 40.00% had partial fallopian tube obstruction, 20.00% had full fallopian tube 
obstruction and 10.00% had hydrosalpinx. (3) Among the 14 patients with abnormal fallopian tubes, 14.29% had 
bilateral fallopian tube obstruction, 35.71% had partial fallopian tube obstruction on both sides, 7.14% had fallo-
pian tubes that were unobstructed on one side and obstructed on the other side, 21.43% had fallopian tubes that 
were unobstructed on one side and partially obstructed on the other side, 7.14% had fallopian tubes partially ob-
structed on one side and obstructed on the other side, and 14.29% had hydrosalpinx. (4) Among the 7 patients with 
an abnormal uterus, 15.00% had adenomyosis, 5.00% had metropolypus, and 15.00% had hysteromyoma. In the 
patients with hysteromyoma, there was 1 case of submucous myoma and 2 cases of intramural myoma. (5) Among 
the 8 patients with abnormal ovaries, 20.00% had polycystic ovaries (PCO), 5.00% had teratoma, and 15.00% had 
endometriosis. In the patients with endometriosis, there was 1 case of superficial ovarian endometriosis, 1 case 
of endometrial cysts of the ovary (ECO) and 1 case of deep infiltrating endometriosis (DIE). Among the 20 infertile 
patients, 30.00% had normal fallopian tubes + uterus + ovaries, 20.00% had abnormal fallopian tubes + uterus + 
ovaries, 35.00%/40.00%/70.00% had abnormal uterus/ovary/fallopian tubes and 30.00% had abnormal fallopian 
tubes + uterus. Conclusion: Through MR-HSG examination, the infertility caused by pelvic factors can be identified 
clearly, and the tubal patency can be determined accurately to assist the clinical diagnosis of infertility and lay a 
good foundation for the early treatment of infertility.
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Introduction 

At present, the clinical definition of infertility is 
that the women who have regular sex without 
contraceptives fail to get pregnant for one year 
[1]. According to Boubour J et al. [2], the inci-
dence of infertility is about 15% in women of 
gestational age. Fallopian tube factors are 
thought to be the most common cause of infer-
tility. Besides, infertility is also influenced by 
uterine factors, cervical factors and ovulation 
failure, etc. What’s more, Bergman D et al. [3] 
found that female infertility may also be caused 
by long-term poor mental and psychological 
states as well as immune dysfunction.

Imageological methods are widely applied to 
the clinical diagnosis of infertility and imageo-
logical examination is of significant value in 
determining the pathogenesis of infertility. The 
imageological methods commonly used in clini-
cal practice include pelvic magnetic resonance 
imaging (MRI), hysterosalpingography (HSG), 
hysterosalpingocontrast sonography (HyCoSy) 
and pelvic ultrasonic examination [4]. The prop-
er selection of imageological methods depends 
on the specific site to be examined. Many schol-
ars believe that the application of multi-modal 
imageological methods to the diagnosis of 
infertility could provide the most comprehen-
sive evaluation [5, 6]. MR-HSG is a widely used 
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method in clinic to evaluate the fallopian tubal 
patency in recent years. MR-HSG examination 
can clearly show the specific location and sha- 
pe of the fallopian tube and directly determine 
the abnormal situation of infertility, which will 
provide useful information for the clinical diag-
nosis of infertility [7].

In this study, 20 infertile women admitted to 
our hospital from October 2018 to December 
2019 were selected as the subjects to explore 
the value of MR-HSG in the diagnosis of infertil-
ity, thus provide more useful methods for the 
clinical diagnosis of infertility.

Materials and methods

Materials 

A total of 20 infertile women admitted to our 
hospital from October 2018 to December 2019 
were selected as the subjects of the study. 
They were aged 23-35 years old, with an aver-
age age of (29.86±5.12) years, and the dura-
tion of infertility was 1-3 years, with the average 
duration of (1.52±1.03) years (Table 1). (1) 
Inclusion criteria: The duration of infertility was 
at least one year; the patients age was between 
20 and 40 years old; the patients had not 
received other tests of tubal patency in the 
past 6 months; the patients and their mates 
were examined and were found to have normal 
semen in the male and normal menstruation in 
the female. The patients signed an Informed 
Consent Form. This study was approved by the 
Hospital Ethics Committee. (2) Exclusion crite-
ria: This study excluded patients during their 
menstrual period; those with unexplained 
metrorrhagia; those with reproductive tract 
inflammation; those with a history of abortion 
or uterine curettage in the past 1 month; those 
with contraindications of MR examination; and 
those who were allergic to the contrast me- 
dium.

Methods 

All the 20 infertile patients received the MR- 
HSG examination by the same physician, with 
SIEMENS MAGNETOM Skyra 3.0T used as mag-
netic resonance scanner and MEDRAD Spectris 
Solaris EP as high pressure injector. The body 
surface coil and body coil were used for exami-
nation, with the patients kept in a head first-
supine position.

Scanning solutions: LocalizerT2 Haste sag, T2 
tse tra p2 384, T1 tse tra p2 384, Dwi b1000 
tra p2, T2 tse cor p2 320, T1 vibe fs tra p4 bh, 
___+C___, T1 vibe fs tra p4 bh_10 (high time 
resolution), T1 vibe fs tra 384 (high spatial 
resolution).

Scanning technical parameters: Dynamic dos-
ing sequence T1 vibe fs tra p4 bh_10 (high time 
resolution): TR/TE: 4.08/1.35 ms, FOV: 300 
mm, Voxel size: 1.3*1.3*1.2, Slice thickness: 
1.2 mm, FA: 9.5, TA: 12 s. 16 ml mixture of 
Magnevist (Bayer) and iodixanol (320 mg/ml) 
at the proportion of 1:100 was used as the con-
trast medium, which was prepared half an hour 
before the examination and stored at the room 
temperature of about 20°C, and then injected 
with the high pressure injector at the speed of 
0.3 ml/s.

Image evaluation: All MR-HSG images were 
evaluated by two senior physicians who would 
reach a consensus about any inconsistent re- 
sults through consultation.

Observation targets

(1) Evaluation of tubal patency [8]: The tubal 
patency included 4 grades, with the details 
described as follows. ① Hydrosalpinx: Hydrops 
were observed in fallopian tube. ② Fallopian 
tube obstruction: The pressure was high during 
the injection and the image development was 
merely observed in partial fallopian tube and 
uterine cavity. The contrast medium did not 
spill from the fimbria. ③ Partial fallopian tube 
obstruction: The pressure existed continuously 
during the injection. The fallopian tube was rel-
atively rigid, showing a coiled and tortuous 
shape in the distal end, and appeared beaded 
and slightly dilated. The contrast media were 
observed in fimbria, but only in small amounts. 
④ Unobstructed fallopian tube: There was no 
pressure during the injection. Bilateral fallopian 
tubes were displayed clearly and the shape was 
very normal. A large amount of contrast media 
were observed in fimbria. (2) Abnormal mani-
festations related to infertility outside the fal-
lopian tube: The MR-HSG image was taken as 
the basis to observe the occurrence of hystero-
myoma, adenomyosis, uterine malformation, 
endometrial polyps, intrauterine adhesions, 
endometriosis, PCO, ovarian atrophy and ovari-
an tumors, etc. (3) Evaluation of infertile fac-
tors: MR-HSG image was used to evaluate the 
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infertile factors of patients. (4) MR-HSG image 
characteristics: The characteristic imaging ma- 
nifestations of MR-HSG examination were ana-
lyzed in patients.

Statistical analysis

SPSS 22.0 was used for statistical analysis. 
The enumeration data were represented by [n 
(%)]; the results between groups were com-
pared through X2 test; and the multi-point com-
parison within the groups was performed 
through ANVOA and F test. P<0.05 meant that 
the difference had statistical significance.

Results 

Completion status of MR-HSG examination

All the 20 patients completed the MR-HSG ex- 
amination successfully and the completion rate 
of MR-HSG examination was 100.00%. In the 
20 infertile patients, there were 13 cases of pri-
mary infertility, accounting for 65.00%, and 7 
cases of secondary infertility, accounting for 
35.00%.

Evaluation of tubal patency

Among the 20 infertile patients who underwent 
MR-HSG examination, 30.00% had unobstruct-

fallopian tubes partially obstructed on one side 
and obstructed on the other side, and 14.29% 
had hydrosalpinx (Table 2).

Evaluation of abnormal uterus

Among the 7 patients diagnosed with abnormal 
uterus by MR-HSG examination, there were 3 
(15.00%) cases of adenomyosis, 1 (5.00%) 
case of metropolypus, and 3 (15.00%) cases of 
hysteromyoma. Besides, among the 3 patients 
with hysteromyoma, there was 1 case of sub-
mucous myoma and 2 cases of intramural 
myoma.

Evaluation of abnormal ovaries

Among the 8 patients diagnosed with abnormal 
ovaries by MR-HSG examination, there were 4 
(20.00%) cases of PCO, 1 (5.00%) case of tera-
toma, and 3 (15.00%) cases of endometriosis. 
Besides, among the 3 patients with endometri-
osis, there was 1 case of superficial ovarian 
endometriosis, 1 case of ECO, and 1 case of 
DIE (Table 3).

Evaluation of infertile factors

Among the 20 infertile patients, 30.00% had 
normal fallopian tube + uterus + ovary, 20.00% 
had abnormal fallopian tube + uterus + ovary, 

Table 1. General data analysis of 20 cases of infertility (
_
x  ± s)/[n (%)]

General data Range/
case

Average 
value/ratio

Age (years) 23~35 29.86±5.12
Infertility time (years) 1~3 1.52±1.03
Cause of the disease Oviduct obstruction 7 35.00

Abnormality of ovarian function 4 20.00
Endometriosis 3 15.00
Uterus and cervix factors 2 10.00
Immune factors 2 10.00
Others 2 10.00

Table 2. Tubal patency of the 20 infertile patients based on MR-HSG 
examination (case, %)

Tubal patency Number of  
patients

Proportion  
of patients

Unobstructed fallopian tube 6 30.00
Partial fallopian tube obstruction 8 40.00
Fallopian tube obstruction 4 20.00
Hydrosalpinx 2 10.00

ed fallopian tubes, 40.00% 
had partial fallopian tube 
obstruction, 20.00% had 
fallopian tube obstruction, 
and 10.00% had hydrosal-
pinx (Table 1).

Evaluation of abnormal 
fallopian tube

Among the 14 patients di- 
agnosed with abnormal fal-
lopian tubes by MR-HSG 
examination, 14.29% had 
bilateral fallopian tube ob- 
struction, 35.71% had par-
tial fallopian tube obstruc-
tion on both sides, 7.14% 
had unobstructed fallopian 
tubes on one side and ob- 
structed on the other side, 
21.43% had unobstructed 
fallopian tubes on one side 
and partially obstructed on 
the other side, 7.14% had 
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35.00%/40.00%/70.00% had abnormal uter-
us/ovary/fallopian tubes, and 30.00% had ab- 
normal fallopian tube + uterus (Table 4).

Analysis on imaging characteristics in typical 
cases

In this paper, the imaging characteristics of 
MR-HSG of 6 patients were listed in detail, and 
the images and descriptions are shown in 
Figures 1-6. 

tion in patients with reproductive organ expo-
sure to ionizing radiation [11]. In addition, the 
ultrasonic salpingography has also been used 
widely. The contrast media were infused into 
the fallopian tube for ultrasonic examination, 
which is rapid and simple with higher tolerance, 
and the examination can be performed syner-
gistically in the uterus and ovaries. Furthermore, 
it has been verified in clinical practice that this 
method has higher specificity and sensitivi- 
ty, but poor repeatability. To some extent, the 

Table 3. Evaluation on specific abnormalities of the 14 infertile patients with abnormal fallopian 
tubes (case, %)

Specific manifestation of abnormal fallopian tube Number of 
patients

Proportion of 
patients

Bilateral fallopian tube obstruction 2 14.29
Partial fallopian tube obstruction on both sides 5 35.71
Fallopian tube unobstructed on one side and obstructed on the other side 1 7.14
Fallopian tube unobstructed on one side and partially obstructed on the other side 3 21.43
Fallopian tube partially obstructed on one side and obstructed on the other side 1 7.14
Hydrosalpinx 2 14.29

Table 4. Evaluation of infertile factors in the 20 infertile patients 
(case, %)

Infertile factor Number of 
patients

Proportion of 
patients

Normal fallopian tube + uterus + ovary 6 30.00
Abnormal uterus only 7 35.00
Abnormal ovary only 8 40.00
Abnormal fallopian tube only 14 70.00
Abnormal uterus + ovary 5 25.00
Abnormal fallopian tube + uterus 6 30.00
Abnormal fallopian tube + uterus + ovary 4 20.00

Figure 1. Patient condition in case 1: female, 40 years old, she gave birth 
to her first baby in 2002. She has prepared for pregnancy for 2 years up 
to now and it has been 7 days since her last menstrual period. MR-HSG 
showed that bilateral oviducts were unobstructed. A. Bilateral oviduct de-
velopment (yellow arrows); B. Delayed scanning revealed contrast media 
diffusion in bilateral ovaries and lacunae of uterus and rectum (red arrows). 

Discussion 

With the continuous increase 
of the prevalence rate of infer-
tility, assisted reproductive te- 
chnology is also gradually in- 
creasing, so most infertility pa- 
tients will be treated effectively 
at the early stage to restore 
their fertility if the causes of 
infertility can be determined 
accurately [1]. In the past, ul- 
trasonic examination or HSG 
was used to determine the fer-
tility function by checking the 
origins of infertility, thus provid-
ing guidance for therapeutic 
treatment [9].

Clinically, it is believed that fal-
lopian tube dysfunction is the 
main cause of infertility. X-hy- 
sterosalpingography (X-HSG) is 
an important method to deter-
mine the tubal patency. How- 
ever, Petit C et al. [10] indicat-
ed that the sensitivity of this 
method was only 65% and the 
specificity was only 83%. The 
deficiency of X-HSG is mainly 
due to the difficulty of examina-
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accuracy of examination re- 
sults is related to the opera-
tion technique of physicians, 
so the technical level of the 
physicians is highly required 
[12, 13]. Compared with the 
previous two methods, MRI 
has more advantages. Except 
for the non-ionizing character-
istic, there is no direct require-
ment on the operation tech-
nique of the physicians [14]. It 
is believed that MRI has the 
highest accuracy among all 
imageological methods, and 
has a higher practical rate and 
an outstanding application va- 
lue in the diagnosis of gyneco-
logical lesions, such as endo-
metriosis [15]. In recent years, 
many studies have empha-
sized the evaluation of the 
application value of MR-HSG in 
respect of tubal patency, and 
found that tubal patency could 
be demonstrated by infusing 
the contrast media into the 
uterine cavity through T1 wei- 
ghted dynamic enhancement 
sequence [16]. Jagannathan D 
et al. [9] studied and compared 
the evaluation values of HSG 
and MR-HSG in respect of 
tubal patency and found that 
MR-HSG had a more outstand-
ing evaluation value. Kaproth-
Joslin K et al. [17] compared 
the values of HSG and MR-HSG 
in the diagnosis of infertility 
and proposed that MR-HSG 
may become the most useful 
method to diagnose infertility 
in the future because it could 
be used to examine and evalu-
ate the ovary, uterus, pelvis 
and fallopian tube without go- 
nadal exposure to ionizing radi-
ation. Zafarani F et al. [18] and 
Devine K et al. [19] pointed out 
the deficiencies of MR-HSG, 
including taking a long time, 
having a high price and lack of 
MRI equipment in some hospi-
tals, etc. However, the advan-

Figure 2. Patient condition in case 2: female, 33 years old, she gave birth 
to two children by natural birth and removed the IUD in 2016. It has been 
5 days since her last menstrual period. MR-HSG showed that unilateral ovi-
duct was opened (the right fallopian tube was partially obstructed, and the 
left fallopian tube was obstructed). A. Bilateral tubal interstitium develop-
ment (yellow arrow); B. The diffusion of contrast media around the right 
ovary was not uniform in delayed scanning; No contrast diffusion was ob-
served around the left ovary; At the same level, the left chocolate cyst of 
ovary is highly signaled (green arrow).

Figure 3. Patient condition in case 3: female, 24 years old, she has been 
married for 2 years without deliberate contraception. It has been 5 days 
since her last menstrual period. MR-HSG shows that unilateral oviduct was 
opened (left fallopian tube was unobstructed and the right fallopian tube 
was obstructed). A. Left oviduct development and right oviduct without de-
velopment (yellow arrow); B. Contrast media diffusion was observed around 
the left ovary in delayed scanning (red arrow); No clear contrast media dif-
fusion was observed around the right ovary.

Figure 4. Patient condition in case 4: female, 30 years old, she has been 
married for 2 years without pregnancy. It has been 5 days since her last 
menstrual period. MR-HSG showed that bilateral oviducts were opened. A. 
Bilateral tubal interstitium development (yellow arrows indicate bilateral 
tubal interstitium and left tubal ampulla); B. The diffusion of contrast media 
around the right ovary was not uniform in delayed scanning. No contrast 
diffusion was observed around the left ovary (red arrows).
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tages of MR-HSG are more prominent than the 
disadvantages. Therefore, it is believed that 
with the progress of society and the enhance-
ment of technology, these disadvantages will 
be gradually resolved, and the application value 
of MR-HSG will become more outstanding.

In this study, 3.0T MR-HSG was used for MR- 
HSG examination. With the main characteristic 
of visualization, it displayed the shape of the 
fallopian tube more clearly [20]. 3.0T MRI pro-
vided relatively satisfactory signal-to-noise ra- 
tio and contrast-to-noise ratio, which was con-
ducive to enhancing the spatial resolution and 
temporal resolution during the examination. 
Meanwhile, the time of image acquisition was 
reduced significantly by this method and the 
contrast media achieved a better contrast 
effect after application [14]. In addition, the 
use of contrast media with high viscosity in 
examination could control the absorption of the 

had an abnormal uterus and 8 patients had 
abnormal ovaries. It was found by analyzing 
infertile factors that 30.00% had normal fallo-
pian tube + uterus + ovary, 20.00% had abnor-
mal fallopian tube + uterus + ovary, 35.00%/ 
40.00%/70.00% had abnormal uterus/ovary/
fallopian tube, and 30.00% had abnormal fal-
lopian tube + uterus. It can be learned from 
above analysis that the application of MR-HSG 
in the diagnosis of infertility can clearly reveal 
the specific causes of infertility and guide the 
determination of influencing factors of infertili-
ty, thus providing guidance for the formulati- 
on of specific therapeutic schedule in clinical 
practice. 

Through the MR-HSG examination, the follow-
ing precautions are summarized. The speed of 
infusing contrast media should be controlled 
properly and the pain degree and reactive state 
of patients should be observed and recorded 

Figure 5. Patient condition of case 5: female, 29 years old, she has been 
married for 2 years without pregnancy. MR-HSG showed that the right ovi-
duct was opened. A. Right tubal ampulla development (yellow arrow); B. The 
contrast media was diffused evenly around the right ovary in delayed scan-
ning (red arrow); No contrast diffusion was observed around the left ovary.

Figure 6. Patient condition in case 6: female, 30 years old, she has been 
married for 2 years without pregnancy. She had experienced amenorrhea, 
hair thinning, and elevated testosterone. MR plain scanning showed poly-
cystic ovarian syndrome. A, B. Small sacs of similar size were observed 
under the bilateral ovarian capsule in a wheel-like arrangement (yellow ar-
rows), with more than 10 small sacs (diameter less than 1 cm).

fallopian tube, promote the fal-
lopian tube to generate more 
protons within a certain area, 
so as to increase the signal-to-
noise ratio [15]. Among the  
20 infertile women who un- 
derwent MR-HSG examinati- 
on, 30.00% had unobstructed 
fallopian tubes, 40.00% had 
partial fallopian tube obstruc-
tion, 20.00% had fallopian 
tube obstruction, and 10.00% 
had hydrosalpinx. It was found 
by further analyzing the 14 
patients with abnormal fallopi-
an tubes that 14.29% had 
bilateral fallopian tube obst- 
ruction, those with partial fal-
lopian tube obstruction on bo- 
th sides accounted for 35.71%, 
while 7.14% had unobstructed 
fallopian tubes on one side 
and obstructed on the other 
side, 21.43% had unobstruct-
ed fallopian tubes on one side 
and partially obstructed on the 
other side, 7.14% had fallopian 
tube partially obstructed on 
one side and obstructed on 
the other side, and 14.29% 
had hydrosalpinx. Besides, it 
was found by examination that 
in the 20 patients, 7 patients 
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during the infusion of contrast media so as to 
reasonably adjust the infusion rate. In order to 
divert the attention of patients, alleviate their 
unhealthy emotions and reduce the occurrence 
risk of proximal fallopian tube spasm, it was 
necessary to communicate with patients con-
tinuously during the infusion of contrast media. 
The infusion of contrast media at a constant 
speed could prevent the proximal fallopian tube 
spasm that could be also reduced by keeping 
the contrast media at room temperature. The 
proximal situation of the fallopian tube could be 
displayed more clearly by infusing the contrast 
media slowly at first and then faster gradually. 
The application of spasmolytics before intuba-
tion could prevent fallopian tube spasm, which 
could control the contraction of fallopian tube, 
thus greatly reducing the artifact caused by 
intestinal tract movement [21].

In conclusion, the application of MR-HSG exam-
ination to infertile patients could determine the 
specific causes of infertility, which is conduc-
tive to taking reasonable therapeutic measures 
in clinical practice, and has a good application 
value. However, due to the few subjects includ-
ed in this study, the results were biased to 
some extent, and the analysis of the results 
was not comprehensive enough. In addition, 
the specific application mechanism of MR-HSG 
in the treatment of infertility has not been 
studied. 

Therefore, an intensive study with larger sam-
ples in more aspects should be emphasized 
and conducted in the future to obtain more sci-
entific and representative conclusions, so as to 
provide better guidance for the selection of 
diagnostic methods for infertile patients. 
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