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Abstract

BACKGROUND

Ectopic pregnancy (EP) is one of the most common acute abdominal diseases in
gynecology. Once the condition of EP is delayed, it may lead to massive hemo-
rrhage, shock, and even death in a short time, seriously threatening the patient’s
life. Early diagnosis is the key to preventing and improving the prognosis of EP.
Transabdominal ultrasound (TAS) and transvaginal ultrasound (TVS) are the
main diagnostic methods for abdominal diseases. The purpose of this study is to
explore the application value and effect of TAS and TVS in the diagnosis of EP,
hoping to provide more valuable references for the diagnosis of EP.

AIM
To explore the application value of TAS and TVS in the diagnosis of EP and to
improve the level of clinical diagnosis.

METHODS

A total of 140 patients with EP admitted to our hospital from July 2018 to July
2020 were selected for this study. All patients were divided into two groups
according to the examination methods. 63 patients who underwent abdominal
ultrasound examination were set as the TAS group, while 77 patients who
underwent TVS examination were set as the TVS group. We compared the
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diagnostic accuracy and misdiagnosis rates between the two types of ultrasound examinations, as
well as the postoperative pathological results of the two diagnostic methods for different types of
ectopic pregnancies. We also analyzed the sonograms for the presence of mixed ectopic masses,
adnexal masses, ectopic gestational sacs, the presence or absence of visible embryo and fetal heart
in the ectopic sac shadow, and the detection of fluid in the rectal fossa of the uterus, such as the
adnexal area, yolk sac, and embryo, etc. In addition, the diagnosis time, days of gestational sac
appearance, operation time, endometrial thickness, and blood flow resistance index were
compared as well.

RESULTS

After performing both types of ultrasound examinations in 140 patients with EP, we found that the
diagnostic accuracy of TVS was significantly higher than that of TAS, and the misdiagnosis rate
was significantly lower than that of TAS. The differences were statistically significant (P < 0.05). In
addition, the detection rate of TVS was better than that of TAS for the presence of mixed masses,
adnexal masses, ectopic gestational sacs, the presence or absence of visible embryo and fetal heart
in the shadow of the ectopic sac, and sonograms such as the adnexal area, yolk sac, and embryo,
etc. The coincidence rate of its postoperative pathological examination results was significantly
higher than those of TAS. The diagnosis time and the days of gestational sac appearance by TVS
were significantly shorter than that by TAS, and the operation time was earlier than that by TAS.
What's more, the detection rates of the endometrial thickness £ 1.5 mm and blood flow resistance £
0.5 were significantly higher in TVS diagnosis of EP than in TAS. All differences were statistically
significant (P < 0.05).

CONCLUSION
Compared with TAS, TVS has the advantages of high detection accuracy and good sonogram
performance.

Key Words: Transvaginal ultrasound; Transabdominal ultrasound; Ectopic pregnancy; Application value

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Transabdominal ultrasound (TAS) is the primary method for early detection of ectopic
pregnancy (EP). However, because of the low frequency of the TAS probe and the certain distance
between it and the gestational sacs, it is susceptible to interference of the probe acquisition data by factors
such as the filling bladder, abdominal fat, abdominal wall trabecular contents, and intestinal wall, which
further reduces the accuracy of diagnosis. With the development of clinical diagnostic technology and the
improvement of the medical level, transvaginal ultrasound (TVS) is gradually applied in the diagnosis of
various clinical fields. Based on this, this study aims to compare and analyze the application value of TAS
and TVS in the diagnosis of EP, hoping to provide some help for the early diagnosis and treatment of EP.

Citation: Hu HJ, Sun J, Feng R, Yu L. Comparison of the application value of transvaginal ultrasound and
transabdominal ultrasound in the diagnosis of ectopic pregnancy. World J Clin Cases 2023; 11(13): 2945-2955
URL: https://www.wjgnet.com/2307-8960/full/v11/i13/2945 htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i13.2945

INTRODUCTION

Ectopic pregnancy (EP) is one of the common acute abdominal diseases in gynecology, which mainly
refers to the implantation of fertilized eggs outside the uterine cavity[1,2]. There are many causes of EP,
such as pelvic inflammation, pelvic effusion, fallopian tube abnormalities, etc[3]. EP can be divided into
tubal pregnancy, ovarian pregnancy, and cervical pregnancy according to the different locations of
fertilized eggs implanted outside the uterine cavity, among which EP accounts for more than 95%][4].
Menopause, abdominal pain, and vaginal bleeding are the typical clinical manifestations of EP,
especially tubal pregnancy. As a result of acute intra-abdominal bleeding and severe abdominal pain,
mild cases of fainting can lead to shock and even death in severe cases, seriously threatening the lives of
patients[5,6]. Therefore, improving the diagnostic accuracy of EP can help patients get timely treatment
and effectively guarantee their prognosis.

At present, there are many methods to diagnose EP, such as pregnancy test, ultrasound diagnosis,
posterior fornix puncture, laparoscopy, endometrial pathology examination, etc.[7], among which
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transabdominal ultrasound (TAS) has become a common clinical examination method because of its
convenience and quick operation. However, due to factors such as the thickness of human abdominal
sebum and the low frequency of the probe, misdiagnosis and missed diagnosis of abdominal ultrasound
is inevitable. Therefore, it is very important to find a more efficient and accurate method for the
diagnosis of EP. Transvaginal ultrasound (TVS) is a kind of intracavitary ultrasound, which requires a
special vaginal probe to be placed directly in the vagina for an ultrasound examination. As a techno-
logical breakthrough in the application of obstetrical and gynecological ultrasound in recent years,
compared with traditional TAS, it can clearly show the internal organ and tissue structure of the female
pelvic cavity without filling the bladder. It has early and accurate characteristics for the diagnosis of
normal and abnormal pregnancies and gynecological diseases[8]. Previous studies have found that TVS
examination of EP can improve diagnostic accuracy and ensure the timely treatment of patients[9]. In
addition, studies by Mei et al[10] have shown that TAS and TVS are the main diagnostic methods for
abdominal diseases, especially in the early diagnosis of EP[11-12].

Based on this, this study aims to explore the application value and effect of TAS and TVS in the
diagnosis of EP through retrospective analysis of clinical data of patients with EP, hoping to provide
more valuable references for the diagnosis of EP.

MATERIALS AND METHODS

General data

In this study, 140 patients with EP admitted to our hospital from July 2018 to July 2020 were selected.
All patients ranged in age from 21 to 39 years, among which 82 were primiparas, and 58 were
multiparas. All patients understood the content of the study and voluntarily signed the informed
consent form. According to different examination methods, we divided the 140 patients into two
groups: 63 patients in the TAS group were diagnosed with TAS and 77 patients in the TVS group were
diagnosed with transvaginal color Doppler ultrasound. The general data of all patients were compared
and the differences were not statistically significant (P > 0.05), as shown in Table 1.

Inclusion and exclusion criteria

Inclusion criteria: All patients were tested for B-humanchorionic gonadotrophin, and the results were
positive or weakly positive. Patients were diagnosed with EP according to the clinical symptoms and
pathological features; patients had no history of EP and no other gynecological diseases.

Exclusion criteria: Patients with intrauterine abortion, ovarian cyst torsion, and acute tubal infection
[13]; patients with vaginal inflammation or other contraindications to vaginal examination; patients with
severe mental illness or communication disorders; patients who do not actively cooperate with the
examination.

Methods

In the TAS Group, we adopted the Philips HD7 ultrasound diagnostic instrument. Before the operation,
the patients were instructed to drink more water to make the bladder fill properly. Patients were placed
in a supine position. The probe frequency was 3.5-5 MHz. Patients were then scanned from the pubic
bone to the upper abdomen at multiple angles after applying a coupling agent on the probe tip. The
focus was placed on uterine volume, uterine cavity, endometrial thickness, bilateral adnexa, and other
pelvic organs[14].

In the TVS group, a Voluson 730 expert color Doppler ultrasound instrument from GE company was
used, and the TVS probe frequency was 3.0-10.0 MHz. The patients were instructed to perform a vaginal
ultrasound examination after complete urination and they were placed in a lithotomy position. The
probe tip was coated with a coupling agent and then wrapped in a condom and slowly placed into the
vagina and tightly pressed against the posterior vaginal fornix. The probe handle was slowly rotated,
and a multi-directional and multi-sectional scan was performed with a focus on uterine volume, uterine
cavity, endometrial thickness, bilateral adnexa, and other pelvic organs[15].

Two diagnostic methods were used to observe the presence of uterine gestational sac, adnexal
gestational sac mass, extrauterine gestational sac, and cardiovascular pulsation, the presence of visible
embryo and fetal heart in the external gestational sac shadow, and fluid accumulation in the rectal fossa
of the uterus. In addition, the endometrial shape and blood flow were also focused on. Continuous
scanning was performed to clearly show the shape of the uterine orifice to the endometrial fundus. The
thickest part of the endometrial thickness was measured in a longitudinal section, and pulsed Doppler
was performed at the most brightly colored areas of color Doppler flow imaging to record the
endometrial thickness and blood flow resistance, and the results of TAS and vaginal ultrasound were
compared and analyzed.
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Table 1 Comparison of general data in each group, n (%)

Group

Age (years), mean £ SD  Multiparas Primipara  Urine HCG (weak) positive Blood HCG (weak) positive

TAS group (n = 63)
TVS group (n =77)
s

P value

35.57 +3.65 24(3810)  39(61.90) 58 (92.06) 60 (95.23)
3556 +3.78 34(4416) 43 (55.84) 72 (93.51) 75 (97.40)
0.017 0.581 0399
0.987 0.469 0310

SD: Standard deviation; HCG: Humanchorionic gonadotrophin; TAS: Transabdominal ultrasound; TVS: Transvaginal ultrasound.

Jaishideng®

Observational index

Analysis of the testing accuracy of TAS and TVS: Ultrasound diagnostic criteria for EP[16-18]: (1)
Tubal pregnancy: During the examination, there are no gestational sacs in the uterus, a hypoechoic area
appears next to the uterus, and cardiovascular pulsations and embryo can be detected inside it; (2)
Ovarian pregnancy: No gestational sac in the uterus, enlarged ovaries, hypoechoic area inside, and
gestational sac can be detected inside; (3) Cervical pregnancy: No gestational sacs in the uterus, enlarged
cervix, gestational sac can be detected inside; (4) Cornual pregnancy: No gestational signs in the uterine
cavity, and the horn of the uterus is protruding, there is a muscle wall outside the gestational sac, and
cardiovascular pulsation and embryo can be detected inside; (5) Uterine stump pregnancy: There is no
gestational sac in the uterus, but there is a hypoechoic area outside the uterus where the gestational sac
can be detected and the placental echo can be seen and fetal activity can be detected; and (6) Abdominal
pregnancy: The uterine body is enlarged and cardiovascular pulsations and embryo can be detected in
the upper uterus. Diagnostic accuracy = (tubal pregnancy + ovarian pregnancy + cervical pregnancy +
abdominal pregnancy + uterine stump pregnancy) / total number of cases.

Analysis of the coincidence rate of TAS and TVS on the pathological findings of EP after surgery:
The laparoscopic surgery can effectively magnify the fallopian tube under the video screen to quickly
locate the pregnancy location. Using laparoscopic findings as the gold standard for the diagnosis of EP,
we compared the coincidence rate between TAS and TVS for postoperative pathological findings of EP
in different pregnancy types, including tubal pregnancy, ovarian pregnancy, cervical pregnancy, scarred
uterine pregnancy, abdominal pregnancy, and uterine stump pregnancy.

Observation of ultrasound sonographic performance in the diagnosis of EP in two groups of patients:
According to the characteristics of the ultrasound image, it can be divided into the following types: (1)
Mixed mass: The mixed echogenic mass with uneven density can be seen in the pelvic cavity, mainly
cystic, with irregular solid echogenicity and coarse septum; (2) Gestational sac-viable type: A ring-like
hyperechoic mass similar to the gestational sac can be seen in the adnexal area, which is a small fluid
hyperechoic area, and yolk sac, embryo bud, and original cardiac pulsation can be seen in some types of
the gestational sac; (3) Adnexal mass: Solid masses with blurred contours and varying intensity of
internal echogenicity can be seen in the parametrium due to clotting plan and adhesion to surrounding
tissues, which may be accompanied by a small amount of pelvic fluid; and (4) Utero-rectal fossa fluid:
The utero-rectal fossa is the space between the uterus and the rectum, the lowest position in the female
pelvis. When there is a small amount of exudate from the pelvic viscera and the patient has ruptured
bleeding or pelvic inflammatory disease, the fluid will first accumulate in the pelvic cavity, thus
forming pelvic fluid. The sonographic presentation of the different types of EP described above was
compared by observing ultrasound image analysis of TAS and TVS.

Comparison of the accuracy of TAS and TVS in the diagnosis of EP: The accuracy of TAS and TVS in
diagnosing EP was compared by analyzing the diagnosis time of EP, the days of the gestational sac
appearance, and the operation time using an ultrasound diagnostic device.

Comparison of endometrial thickness and blood flow resistance detection in patients with EP: The
patients were examined by abdominal b-mode ultrasound and transvaginal b-mode ultrasound
respectively using B-mode ultrasound diagnostic instrument. The endometrial thickness and the blood
flow resistance index in the mass were measured accurately, and the diagnostic accuracy of TAS and
TVS in EP was analyzed.

Statistical analysis

In this study, we adopted IBM SPSS 21.0 software (SPSS Inc., Chicago, IL, USA) to process and analyze
all the data. The measurement data were expressed as mean * SD and a t-test was used for comparison
between groups. The count data were expressed as 1 (%) and the ¥? test was used for comparison. All
the differences were statistically significant at P < 0.05.
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RESULTS

Comparison of the diagnostic accuracy of patients with EP

We observed the detection rate of positive EP in the two groups after different ultrasound diagnoses
and found that the accuracy rate of transvaginal color Doppler ultrasound was significantly higher
(97.40%) than that of TAS (88.89%), and its misdiagnosis rate (2.60%) was significantly lower than that of
TAS (11.11%), which was statistically significant (P < 0.05). This indicates that the accuracy of
transvaginal color Doppler ultrasound in the diagnosis of EP is better (Table 2).

Coincidence rate of postoperative pathological examination results

We further compared and analyzed the coincidence rate between TAS and TVS on the postoperative
pathological results of ectopic pregnancies of different pregnancy types, such as tubal pregnancy,
ovarian pregnancy, cervical pregnancy, scarred uterine pregnancy, abdominal pregnancy, and uterine
stump pregnancy. It was found that the coincidence rate of postoperative pathological examination by
transvaginal B-mode ultrasound was better than that by TAS, and the difference was statistically
significant (P < 0.05), especially in the diagnosis of postoperative pathological examination results of a
tubal pregnancy (Table 3).

Sonographic performance in the diagnosis of EP in both groups

In an EP, the uterus is significantly enlarged on ultrasound, but the uterine cavity is empty, and a
hypoechoic area next to the uterus or a gestational sac or fetal heart, or embryo can be seen. The EP can
also be determined by the protrusion of the uterine horn on one side of the uterus, localized thickening
of the muscular layer, and the presence of a visible gestational sac. To further investigate the value of
vaginal ultrasound and TAS in the diagnosis of EP, we compared the sonograms of the two kinds of
ultrasound diagnosis and found that compared with TAS, transvaginal color Doppler ultrasound could
more clearly observe the ectopic gestational sac shadow, the presence of mixed masses, and the presence
of fetal heart and embryo, the adnexal area, and the yolk sac. The difference between the two groups
was statistically significant (P < 0.05), (Table 4, Figure 1).

Comparison of diagnosis time and days of gestational sac appearance

It was found that the diagnosis time of EP and the days of gestational sac appearance in the transvaginal
B-mode ultrasound group were shorter than those in the control group. At the same time, the operation
time of the transvaginal B-mode ultrasound group was earlier than that of the transabdominal B-mode
ultrasound group (P < 0.05). The results showed that TVS could diagnose EP earlier and the operation
could be performed earlier to enhance the therapeutic effect (Table 5).

Comparison of endometrial thickness and blood flow resistance in patients with EP

It was found that the detection rate of endometrial thickness <1.5 mm and blood flow resistance < 0.5 in
TVS diagnosis of EP was significantly higher than that in TAS diagnosis, and the difference was statist-
ically significant (P < 0.05). This indicated that TVS could more accurately predict the site of pregnancy,
identify the blood flow resistance index, and improve the diagnosis rate of EP (Table 6).

DISCUSSION

In normal pregnancy, the fertilized eggs are deposited in the uterine cavity, whereas in EP, the fertilized
eggs are deposited outside the uterine cavity and grow and develop[19-21]. In the early stage of EP,
there is no obvious clinical manifestation, some patients present with menopause, abdominal pain, and
a small amount of vaginal bleeding. Patients often suffer from acute severe abdominal pain, and
recurrent episodes, and are more painful at the onset. However, there are still some patients with EP
who do not have typical clinical symptoms, and the diagnosis rate is low at the early stage, which
undoubtedly increases the difficulty of clinical diagnosis. And once the condition is delayed, it may lead
to hemorrhage, even shock, and death in a short period[22-24]. Therefore, the principle of treatment for
EP is early diagnosis and early treatment.

At present, EP is mainly treated clinically by surgery, which presupposes scientific and accurate
clinical judgment[25,26]. It has been reported that ultrasound diagnosis has become the main method
for early diagnosis of patients with EP because of its convenience, noninvasiveness, and freedom from
the pain of diagnostic curettage and fornix puncture[27]. TAS was an earlier method of clinical
diagnosis. EP is diagnosed when the diagnostic TAS image shows an increase in the thickness of the
endometrium, the absence of a gestational sac in the uterine cavity, a mixed mass with uneven
echogenic borders on the side of the uterus, or even a mass of gestational sac, embryo or even primitive
ventricular pulsation on the side of the uterine cavity in some patients[28,29]. But TAS requires the
patient to have a full bladder, and it is far away from the uterus and fallopian tube, which makes lesion
detection unclear or incomplete and also prone to misdiagnosis. As a result, the application of TAS is
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Table 2 Comparison of the accuracy and misdiagnosis rate of the two methods

Group Consistent with the diagnosis Misdiagnosis Accuracy rate
TAS group (1 = 63) 56 7 88.89
TVS group (1 = 77) 75 2 97.40
b 0.090 0.036
P value 0.041 0.017

TAS: Transabdominal ultrasound; TVS: Transvaginal ultrasound.

Table 3 Comparison of the coincidence rate between the results of different examination methods and postoperative pathological

examination

Type Consistent with the diagnosis TAS group TVS group X P
Ovarian pregnancy 58 54 (93.10) 56 (96.55) - -
Tubal pregnancy 20 7 (35.00) 16 (80.00) 0.011 0.004
Cervical pregnancy 15 13 (86.67) 13 (86.67) - -
Scarred uterine pregnancy 12 10 (83.33) 11 (91.67) - -
Abdominal pregnancy 11 10 (90.91) 11 (100.00) - -
Uterine stump pregnancy 9 8 (88.89) 8 (88.89) - -
Cornual pregnancy 15 13 (86.67) 14 (93.33) - -
Total 140 115 (82.14) 129 (92.14) 0.020 0.012

TAS: Transabdominal ultrasound; TVS: Transvaginal ultrasound.

Table 4 Comparison of sonographic performance differences between two types of ultrasounds for the diagnosis of ectopic pregnancy

TAS group (n = 63) TVS group (n=T77) X P
Extrauterine mixed mass 17 (26.98) 34 (44.16) 0.054 0.036
Ectopic gestational sac shadow 43 (68.25) 65 (84.42) 0.039 0.023
Uterine rectal fossa fluid 15 (23.81) 8 (10.39) 0.057 0.033
Fetal heart and embryo in the shadow of ectopic gestational sac 45 (71.43) 66 (85.71) 0.062 0.038
Adnexal area 12 (19.05) 27 (35.06) 0.056 0.035
Yolk sac 52 (82.54) 73 (94.81) 0.039 0.020
Consistent with the diagnosis 152 (82.61) 231 (84.62) 0.062 0.045

TAS: Transabdominal ultrasound; TVS: Transvaginal ultrasound.

not very ideal, and cannot improve the detection rate of clinical diagnosis.

With the development of clinical diagnosis technology and the improvement of the medical level,
ultrasonic equipment and examination technology have also developed. Transvaginal ultrasonography
is gradually being used in the diagnosis of various clinical fields[30,31]. Studies have shown that TVS
has a higher sensitivity in the diagnosis of EP (especially in the early stage of tubal pregnancy, where
there is little internal bleeding and the non-echogenic area is confined to the rectum fossa and around
the uterus)[32]. TVS allows the probe to be placed into the vagina, which is closer to the pelvic tissues
and organs, and can significantly reduce the interference of gas and fatty tissue in the abdominal cavity,
making the uterus and ovaries appear clearer[33,34]. Cali ef al[35] also found that TVS does not require
the patient to have a full bladder during the diagnosis, which is suitable for the examination of gyneco-
logical emergencies, thus saving time for patients with ruptured EP-type hemorrhage. Based on this,
this study aimed to compare the value of TAS and TVS in the diagnosis of EP, hoping to provide some
help for the early diagnosis and treatment of EP.
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Table 5 Comparison of diagnosis time and days of gestational sac appearance (mean * SD)

Group Diagnosis time Days of gestational sac appearance Operation time
TAS group (1 = 63) 38.24 + 6.27 32.56 +5.35 4233 + 4.65

TVS group (1 = 77) 34.56 + 6.21 28.67 +5.54 32.59 +4.31

T 3.473 4197 12.838

P value <0.001 <0.001 <0.001

TAS: Transabdominal ultrasound; TVS: Transvaginal ultrasound.

Table 6 Comparison of endometrial thickness and blood flow resistance

Endometrial thickness Blood flow resistance in the endometrium
Detection Method

<1.5mm 21.5mm <05 205
TAS group (1 = 63) 36 (57.14) 27 (42.86) 24 (38.10) 39 (61.90)
TVS group (1 = 77) 46 (59.74) 31 (40.26) 43 (55.84) 34 (44.16)
ba 1.096 4374
P value 0.019 0.036

TAS: Transabdominal ultrasound; TVS: Transvaginal ultrasound.
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Figure 1 Color Doppler sonogram of the uterus in a patient with ectopic pregnancy. A: Color Doppler sonogram suggesting that the patient has a
right fallopian tube pregnancy; and B: Color Doppler sonogram suggesting abundant blood flow around the pregnancy.

In this study, TAS and TVS were performed on 140 patients with EP. The diagnostic accuracy of TVS
was 97.40%, which was significantly higher than the 88.89% accuracy of TAS, and its misdiagnosis rate
was significantly lower than that of TAS. In addition, a comparative sonogram analysis revealed that a
transvaginal Doppler sonography was able to show more clearly the ectopic gestational sac shadow,
mixed masses, and the presence of fetal heart and embryo in the ectopic sac shadow. The main reason
may be that the resolution of the TVS probe is higher than that of TAS, and the penetration of the probe
is stronger, which can clearly show the changes in the uterine cavity and endometrium, and accurately
reflect the situation of adnexal masses. In addition, the TVS probe is directly placed into the patient’s
vagina and is closer to the uterus, which is less likely to be affected by other factors[36]. In contrast, the
abdominal ultrasound probe has a lower frequency and is at a certain distance from the gestational sac,
so it is easy to be interfered with by factors such as the filling bladder, abdominal fat, abdominal wall
invasive bowel contents, and the bowel wall, etc., thus reducing the accuracy of diagnosis[37,38].

Previous studies have shown that when there is no specificity in the sonogram of adnexal masses,
special trophoblast blood flow can be formed after implantation with the help of color Doppler flow
imaging, and low resistance flow can be detected in nonspecific adnexal masses that separate from the
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ovary, thus improving the sensitivity and specificity of EP diagnosis[39,40]. In this study, by comparing
and analyzing the diagnostic time and the days of gestational sac appearance between TAS and vaginal
ultrasound, it was also found that the diagnostic time of TVS for EP and the days of showing the
gestational sac were significantly shorter than that of TAS, and the operation time was significantly
earlier than that of TAS. This may be related to the fact that TAS requires more than 5 wk of menopause
for detection, whereas TVS can detect the gestational sac within 3-30 d of menopause[41]. This suggests
that TVS is more accurate and sensitive in detecting EP compared to TAS, which is consistent with the
study by Ramanan et al[42]. That is to say, TVS can detect EP more accurately and its diagnostic time
and days of gestational sac appearance are shorter, allowing for earlier surgical treatment options.
Timely diagnosis and surgery can enhance the outcome of treatment and reduce the risk of
postoperative hemorrhage, which undoubtedly increases the value of TVS and makes it more suitable
for use in the diagnosis of gynecologic emergencies. In addition, our results showed that the
postoperative pathological findings are more consistent with TVS than with TAS and that its
postoperative diagnosis of tubal pregnancy is particularly typical, which may be related to the fact that
tubal pregnancy accounts for more than 95% of ectopic pregnancies[43].

It has been found that ultrasound sonograms can reflect cyclic changes in the thickness of
endometrial morphology from linear and progressive thickening in the early stages of hyperplasia to 7-
10 mm in the late stages of secretion. Since the blood supply and chorionic villus development vary
depending on the location of the implanted egg, making differences in the corresponding hormones and
the thickness of the endometrium which directly influenced by them. Thus, a combination of
endometrial thickness detection can predict the site of pregnancy and improve the accuracy of EP[44,
45]. The resistance encountered by blood as it flows through the blood vessels is called blood flow
resistance. Blood flow resistance is reported to be caused by energy consumption due to friction during
blood flow, and increased blood flow resistance is mainly due to the influence of blood viscosity. Any
factor that increases the viscosity of blood has a high potential to increase peripheral resistance and
increase blood pressure, thus increasing cardiac burden. Therefore, monitoring the mass flow resistance
index may improve diagnostic rates[46,47]. Based on this, we compared the endometrial thickness and
blood flow resistance under two different ultrasound diagnoses. It was found that the detection rates of
endometrial thickness < 1.5 mm and blood flow resistance < 0.5 were significantly higher in TVS
diagnosis of EP than in TAS diagnosis, which is also consistent with previous studies[48]. That is to say,
TVS can more accurately predict the location of the pregnancy, identify the blood flow resistance index,
and improve the diagnostic rate of EP. This is related to the higher resolution and better penetration of
the TVS probe, which allows for clearer visualization of the uterine cavity, endometrial changes, and
blood flow. Our research also has certain limitations, the included sample size was limited, and the
findings still need more multicentered studies with large samples for further confirmation. In addition,
this is a retrospective study, a prospective study using these two scans for pregnant women is the next
step to be undertaken.

CONCLUSION

To sum up, compared with TAS, TVS has higher diagnostic accuracy, clearer image quality, higher
accuracy, and specificity in the diagnosis of EP, and is worthy of widespread promotion in the clinical
setting. Of course, abdominal ultrasound also has its advantages, but it should be avoided especially for
clinical use in patients with combined vaginal and intrauterine inflammation to further avoid infection
aggravation. Therefore, the clinical diagnosis of EP needs to be tailored to the patient’s actual situation
so that the most suitable detection method can be adopted. As for the effect of combined treatment on
the positive diagnosis rate, we will further explore this in the follow-up study.

ARTICLE HIGHLIGHTS

Research background
Ectopic pregnancy (EP) is the leading cause of pregnancy related deaths in the first trimester.
Transvaginal ultrasound (TVS) is the key to diagnosis of EP.

Research motivation

140 patients with EP who underwent transabdominal ultrasound (TAS) and TVS were reviewed. The
application value of TAS and TVS in the diagnosis of EP was discussed, and the difference between TAS
and TVS was compared.

Research objectives
To explore the application value of TAS and TVS in the diagnosis of EP and improve the clinical
diagnosis level of EP.
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Research methods
140 patients with EP who received TAS and TVS were analyzed retrospectively. The diagnostic accuracy
and misdiagnosis rate of the two kinds of ultrasound examination were compared.

Research results
The results showed that the diagnostic accuracy of TVS was significantly higher than that of TAS, and

the misdiagnosis rate of TVS was lower than that of TAS, the difference was statistically significant (P <
0.05).

Research conclusions
For the diagnosis of EP, TVS is more accurate than TAS.

Research perspectives
Compared with TAS, TVS has higher accuracy in the diagnosis of EP, and is more safe and accurate in
clinical practice, which is worthy of extensive clinical promotion.
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