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Abstract. The diagnostic value of detection of serum β-human 
chorionic gonadotropin (β-HCG) and Chlamydia trachomatis 
immunoglobulin G (CT-IgG) combined with transvaginal 
ultrasonography in early tubal pregnancy was investigated. A 
total of 55 patients with early tubal pregnancy were selected 
as the tubal pregnancy group, while 55 subjects of normal 
intrauterine pregnancy were enrolled as the intrauterine preg-
nancy group. Transvaginal ultrasonography and quantitative 
detection of serum β-HCG and CT-IgG were performed for 
all patients, and the clinical examination results were analyzed 
and compared. The endometrial thickness and serum β-HCG 
level of patients with early tubal pregnancy were significantly 
lower than those of women with intrauterine pregnancy 
(6.7±1.5 vs. 11.6±1.2 mm; 776±109 vs. 5,598±187 U/l), and the 
differences were statistically significant (p<0.01); the serum 
CT-IgG antibody positive rate of patients in tubal pregnancy 
group (49.1%) was significantly higher than that in intrauterine 
pregnancy group (12.7%) (p<0.01); the serum CT‑IgG anti-
body positive rates of patients with degree I, Ⅱ and Ⅲ of pelvic 
adhesion intubal pregnancy group were 28.6, 75.0 and 81.8%, 
respectively; the more severe the pelvic adhesion was, the 
higher the CT-IgG positive rate would be. The diagnostic coin-
cidence rate of combined detection was significantly higher 
than that of single detection of serum β-HCG, progesterone 
and endometrial thickness. The detection of serum β-HCG 
and CT-IgG combined with transvaginal ultrasonography can 
diagnose the early tubal pregnancy soonest possible, and help 
choose the appropriate therapeutic methods depending on 
the situation to reduce the tubal damage of patients, so as to 

provide a reliable basis for the diagnosis, treatment and prog-
nosis, and it has important clinical application value.

Introduction

The implantation site of the fertilized egg in the fallopian 
tube, is known as tubal pregnancy and is the most common 
ectopic pregnancy (1). The early diagnostic methods of tubal 
pregnancy include transvaginal ultrasonography, laparoscopy, 
detection of progesterone, serum β-human chorionic gonado-
tropin (β-HCG) and other biochemical indexes. The study of 
the correlation between Chlamydia trachomatis immuno-
globulin G (CT-IgG) antibody and salpingitis, tubal pregnancy 
and tubal infertility has been reported (2,3). The clinical mani-
festations of early tubal pregnancy are not specific and similar 
to the symptoms of early intrauterine pregnancy and abortion, 
and in addition to the individual differences of pregnant 
women, sometimes the single detection method is not enough 
to diagnose tubal pregnancy. Life will be threatened once the 
rupture or abortion occurs (4,5).

In this study, tubal pregnancy was diagnosed via the detec-
tion of serum β-HCG and CT-IgG combined with transvaginal 
ultrasonography, to explore a safe, effective and highly accu-
rate diagnostic scheme to guide the clinical practice.

Patients and methods

Patients. A total of 55 patients with early tubal pregnancy treated 
in Linyi People's Hospital (Linyi, China) from September 2015 
to September 2016 were collected as the tubal pregnancy 
group, while 55 subjects of early intrauterine pregnancy were 
collected as the intrauterine pregnancy group. Before the study, 
patients signed the informed consent. The general data, such as 
age, pregnancy times and past medical history, had no statisti-
cally significant differences between the two groups and were 
comparable. The Ethics Committee of Linyi People's Hospital 
approved this study [201502-007]. Signed informed consents 
were obtained from all the patients or guardians.

Inclusion criteria and exclusion criteria. Inclusion criteria 
were: i) A slightly larger uterus and an appendage or thickening 
of the uterus with obvious pain in gynecologic examination; 
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ⅱ) a history of menopause; ⅲ) β-HCG test results were posi-
tive; and ⅳ) there was no obvious echo in the womb of the 
patient's uterus, and the echo of abnormal mass was found in 
the accessory area of the para uteri.

Exclusion criteria were: Ultrasound examination shows the 
echo of the intrauterine gestation sac, which shows the yolk 
sac, the germ, the intrauterine pregnancy of the primitive heart 
tube pulsation.

Detection protocols. Transvaginal ultrasonography was 
performed using the LOGIQ-3 digital color Doppler ultrasound 
diagnostic apparatus (General Electric, Schenectady, NY, 
USA). Fasting blood (2 ml) was drawn from the two groups of 
subjects in the morning for the detection of IgG. Serum CT-IgG 
was detected using the enzyme-linked immuno sorbent assay 
(ELISA) kit (Biovision, Beijing, China). Serum β-HCG was 
detected using the ELECSYS 2010 electrochemiluminescence 
full automated immunoassay analyzer (Roche Diagnostics, 
Basel, Switzerland).

Observation indexes. The detection results of serum β-HCG 
and CT-IgG in subjects were observed, and the endometrial 
thickness was detected via ultrasound. Levels of serum 
β-HCG in subjects were detected again after 48 h, and 
whether the chronic pelvic adhesion existed and its degree 
in patients with tubal pregnancy were detected during opera-
tion. Degree I: No adhesion or mild membranous adhesion; 
degree Ⅱ: Adhesion easy to be separated; degree Ⅲ: Severe 
adhesion that cannot be separated. The diagnostic coinci-
dence rate was based on the mean values of the three kinds of 
detection methods of normal pregnancy. Endometrial thick-
ness <11.2 mm and β‑HCG level <1,500 U/l may indicate 
early tubal pregnancy.

Statistical analysis. Statistical Product and Service Solu-
tions (SPSS) 19.0 software (IBM Corp., Armonk, NY, USA) 
was used for the statistical treatment and analysis of research 
data. Measurement data are presented as mean ± standard 
deviation. Comparison between groups was done using 
one-way ANOVA test followed by post hoc test (Least 
Significant Difference). Chi-square test was used for the 
comparison of enumeration data. P<0.05 indicates that the 
difference is statistically significant.

Results

Comparison of clinical data. Basic data for the patients 
in tubal pregnancy and intrauterine pregnancy groups are 
shown in Table I. There was no significant difference in age, 
pregnancy times, history of pelvic inflammation, history of 
spontaneous abortion and history of implanting intrauterine 
device (IUD) between the two groups (p>0.05).

Comparison of serum β‑HCG and CT‑IgG between tubal and 
intrauterine pregnancy group. The levels of serum β-HCG and 
CT-IgG of patients with early tubal pregnancy on the admis-
sion day and after 48 h were significantly lower than those in 
women with intrauterine pregnancy (p<0.01) (Table Ⅱ). The 
level of serum β-HCG in women with intrauterine pregnancy 
after 48 h was significantly higher than that on the admission 
day (p<0.01). There was no statistically significant difference 
in the comparison of serum β-HCG level in patients with early 
tubal pregnancy on the admission day and after 48 h (p>0.05). 
The serum CT-IgG antibody-positive rate of patients in tubal 
pregnancy group (49.1%) was significantly higher than that in 
intrauterine pregnancy group (12.7%) (p<0.01) (Fig. 1). that 
in intrauterine pregnancy group (12.7%) (p<0.01) (Fig. 1). 

Table I. Comparisons of general clinical data between tubal and intrauterine pregnancy group.

Pregnancy   Pregnant History of pelvic History of History of
Group No. Age times inflammation spontaneous abortion implanting IUD

Tubal 55 25.2±3.6 1.4±0.1 14 (25.5%) 4 (7.2%) 8 (14.5%)
Intrauterine 55 25.9±4.1 1.5±0.5 11 (20.0%) 3 (5.5%) 7 (12.7%)
P-value  0.563 0.472 0.338 0.415 0.511

In the comparisons between the two groups, p>0.05. IUD, intrauterine device.

Table Ⅱ. Comparison of serum β-HCG level between tubal and intrauterine pregnancy group.

 β-HCG (U/l)
 -------------------------------------------------------------------------------------------------------------------------------------------
Group No. On admission 48 h t P-value

Tubal pregnancy group 55 776±109 758±111 0.707 0.415
Intrauterine pregnancy group 55 5,598±187 10,997±1,798 19.898 0.008
t  150.166 45.733  
P‑value  <0.001 <0.001  

β-HCG, β-human chorionic gonadotropin.
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Human monoclonal CT-IgG antibody (dilution: 1:2,000; 
cat. no. ab108720) was purchased from Abcam (Cambridge, 
MA, USA).

Comparison of endometrial thickness and mass size in adnexa 
area between tubal and intrauterine pregnancy groups. 
Endometrial thickness in patients with early tubal pregnancy 
on the admission day and after 48 h was significantly lower than 
those in women with intrauterine pregnancy (p<0.01). Mass 
size in adnexa area of patients with early tubal pregnancy on 
the admission day and after 48 h was significantly bigger than 
those in women with intrauterine pregnancy (p<0.01). There 
was no statistically significant difference in the comparison of 

pelvic effusion between the two groups on the admission day 
or after 48 h (p>0.05) (Table Ⅲ).

Pelvic adhesion grading of tubal and intrauterine pregnancy 
groups. The serum CT-IgG antibody-positive rates of patients 
with grade I, Ⅱ and Ⅲ of pelvic adhesion in tubal pregnancy 
group were 28.6, 75.0 and 81.8%, respectively. These results 
suggested that the more severe the pelvic adhesion was, the 
higher the CT-IgG positive rate would be (Fig. 2).

Comparison of diagnostic results of serum β‑HCG, CT‑IgG 
and endometrial thickness. The diagnostic coincidence rate of 
endometrial thickness was higher than that of the detection of 

Figure 1. CT-IgG positive cases in tubal and intrauterine pregnancy groups: 
CT‑IgG‑positive rate in tubal pregnancy was significantly higher than that of 
the intrauterine pregnancy group (p<0.01). CT‑IgG, Chlamydia trachomatis 
immunoglobulin G.

Figure 2. Association between pelvic adhesion grading and CT-IgG positive 
rates: the more severe the pelvic adhesion is, the higher the CT-IgG positive 
rate will be (p<0.01). CT‑IgG, Chlamydia trachomatis immunoglobulin G.

Table Ⅲ. Comparison of transvaginal ultrasound examination results between tubal and intrauterine pregnancy group.

 Transvaginal ultrasonography
 ------------------------------------------------------------------------------------------------------------------------------------
  Endometrial Mass size in Pelvic
Group No. thickness (mm) adnexa area (cm2) effusion (cm)

Tubal pregnancy group 55   6.9±1.7 60.5±46.2 2.4±1.2
Intrauterine pregnancy group 55 11.6±1.2 34.2±25.7 2.0±1.4
P-value  0.003 0.002 0.368

Table Ⅳ. Comparison of diagnostic coincidence rates of different detection methods between tubal and intrauterine pregnancy 
group.

Group No. β-HCG CT-IgG Endometrial thickness Combined detection

Tubal pregnancy group 55 28 (50.9%) 41 (74.5%) 45 (81.8%) 53 (96.4%)
  P-valuea  0.0152 0.0454  
  P-valueb  0.0113 0.0325 0.0374 
Intrauterine pregnancy group 55 34 (61.8%) 43 (78.2%) 49 (89.1%) 54 (98.2%)
  P-valuea  0.0207 0.0416  
  P-valueb  0.0127 0.0289 0.0473 

aCompared with endometrial thickness; bcompared with combined detection. β-HCG, β-human chorionic gonadotropin; CT-IgG, Chlamydia 
trachomatis immunoglobulin G.
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serum β-HCG and CT-IgG, and the difference was statistically 
significant (p<0.05). The diagnostic coincidence rates of single 
detection of serum β-HCG, CT-IgG and transvaginal ultra-
sonography in the tubal pregnancy and intrauterine pregnancy 
groups were significantly lower than those of the combined 
detection (p<0.05) (Table Ⅳ).

Discussion

Tubal pregnancy is a common acute abdominal disease in 
gynecology and obstetrics, but its pathogenesis is not clear. 
The salpingitis, fallopian tube abnormalities, contraception, 
fertilized egg migration, and endocrine abnormalities may 
lead to the occurrence of tubal pregnancy (1). The incidence 
of tubal pregnancy is currently on the increase. However, the 
number of deaths due to rupture has been reduced rather than 
increased, and the subsequent fertility function can also be 
retained as much as possible (1). The main reason is due to the 
rapid and effective development of early diagnosis and treat-
ment technology.

The determination of HCG is the most commonly used 
diagnostic method of tubal pregnancy. β-HCG is produced 
by syncytiotrophoblast cells and reflects the activity of 
villus. Continuous detection of blood β-HCG can identify 
intrauterine pregnancy and ectopic pregnancy. It is important 
for early diagnosis and is also an important monitoring 
method for conservative treatment of tubal pregnancy (6-8). 
As the variation range of absolute value of serum β-HCG is 
large, it is used to diagnose ectopic pregnancy clinically via 
monitoring its doubling time. It is reported that the doubling 
time of serum β-HCG in patients with ectopic pregnancy is 
later than that in women with normal intrauterine pregnancy 
(1.4-2.2 vs. 3-8 days) (9). The serum β-HCG level can directly 
reflect the viability of trophoblasts, and the high β-HCG 
level indicates the high proliferation activity of trophoblasts 
and high invasion into fallopian tube. Dynamic monitoring 
of serum β-HCG changes can predict the prognosis of tubal 
pregnancy. If the serum β‑HCG level is <2,000 IU/l, the drug 
therapy and non-surgical conservative treatment can be chosen. 
If the serum β-HCG level continues to rise >8,000 IU/l, the 
rupture of tubal pregnancy should be identified and treated by 
surgery as early as possible (10-12). The results of this study 
showed that the serum β-HCG level in women with early 
tubal pregnancy was significantly lower than that in women 
with normal intrauterine pregnancy. Moreover, the serum 
β-HCG level in women with normal intrauterine pregnancy 
was obviously increased on the visiting date, suggesting that 
the serum β-HCG level in women with normal intrauterine 
pregnancy can be doubled after 48 h. However, there was 
no significant change in serum β-HCG in the early stage of 
tubal pregnancy, which suggested that the early pregnancy 
of oviduct is not able to implant in the endometrium, and the 
decidua reaction cannot be completed normally. Insufficient 
blood supply affects the development of trophoblastic cells, so 
the synthesis of β-HCG is reduced.

Within 1-2 weeks after the fertilized eggs are implanted 
outside the uterine cavity, the serum β-HCG levels in women 
with early tubal pregnancy and normal intrauterine pregnancy 
are similar, so other clinical detection means are often needed 
to make up for this shortcoming. Due to the high resolution, 

transvaginal ultrasonography can clearly identify the location 
of tubal pregnancy and show the small lesions in organs and 
tissues in pelvic cavity without being affected by the bladder 
filling and abdominal wall thickness (13). Kirk et al (14) 
conducted statistical research on transvaginal ultrasonography 
results of 5,240 menopausal women. The results showed that 
the positive predictive value and negative predictive value 
of diagnosis of tubal pregnancy are 96.7 and 99.4%. Ectopic 
pregnancy is divided into different types according to the 
symptoms and outcome. No gestational sac but tubal ring sign 
with specific diagnostic value found in uterine cavity is the 
important sign of tubal pregnancy, and trophoblastic blood flow 
can be seen around the tubal ring. In addition, fake gestational 
sac can occur in ectopic pregnancy due to the hematocele in 
uterine cavity, and the blood flow resistance is higher because 
of the blood flow from the endometrial spiral artery, while the 
trophoblastic blood flow around the true gestational sac is from 
the original placenta with low resistance (15,16). The results of 
this study showed that the endometrial thickness in patients 
with early tubal pregnancy was smaller than that in women 
with normal intrauterine pregnancy (p<0.05); the diagnostic 
coincidence rate of endometrial thickness was higher than that 
of serum β-HCG and CT-IgG detection, and the difference 
was statistically significant (p<0.05).

One of the main pathogenesis of female urethritis and 
salpingitis is CT infection. There are often no obvious subjec-
tive symptoms in the early stage. CT damages the uterus and 
adnexa upwards from the infected cervix, leading to tubal preg-
nancy, tubal infertility and other sequelae (17,18). It is reported 
that the serum CT-IgG positive antibody can be detected in 
women with ectopic pregnancy and normal pregnancy, and 
the rates are 32-71 and 4-39%, respectively. The relative risk 
of tubal pregnancy in women with serum CT-IgG positive is 
2.4-7.9 (19). Dunne et al (20) studied and suggested that with 
the decline in CT infection positive rate, the incidence rate of 
ectopic pregnancy is also rapidly reduced. The results of this 
study showed that the serum CT-IgG antibody positive rate 
of patients in tubal pregnancy group was significantly higher 
than that in intrauterine pregnancy group (p<0.01). At the same 
time, it was found that the serum CT-IgG antibody-positive 
rates of patients with degree I, Ⅱ and Ⅲ of pelvic adhesion 
were 28.6, 75.0 and 81.8%, respectively. The more severe the 
pelvic adhesion was, the higher the CT-IgG positive rate would 
be. CT infection often shows the subclinical state with no 
obvious subjective symptoms. If it is not treated and controlled 
in time, endometrial and endosalpinx injury is caused, further 
leading to pelvic adhesion, tubal obstruction and other perma-
nent injuries, which is a basic cause of tubal pregnancy.

In conclusion, the results of the present study have shown 
that the diagnostic coincidence rates of single detection of 
serum β-HCG, CT-IgG and transvaginal ultrasonography in 
tubal and intrauterine pregnancy group were significantly lower 
than those of combined detection. Therefore, the detection of 
serum β-HCG and CT-IgG combined with transvaginal ultra-
sonography can improve the diagnostic accuracy of suspected 
early tubal pregnancy, and provide a reliable basis for clinical 
treatment and prognosis, which has important application 
values. However, the sample size of this study is insufficient, 
and the result is limited. A larger number of samples is needed 
to confirm the conclusion.
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