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To investigate the outcome predictors in conservative treatment of ectopic pregnancy, a total of 163 
patients in our hospital and 120 patients in a primary hospital were recruited into the present study 
from December 2008 to November 2009. These patients were all diagnosed of ectopic pregnancy. The 
clinical value of serum �-HCG and progesterone levels before and during conservative treatment and 
blood flow signals and features of gestation sacs in ultrasonography on the therapeutic outcomes was 
retrospectively investigated. Serum �-HCG<2000 IU/ml, P<20 ng/ml and blood flow signals of lower than 
grade 2 before conservative treatment predicted a high success rate. In addition, on day 7 of 
conservative treatment, serum �-HCG was decreased by more than 15 to 20% and the grade of blood 
flow signals markedly decreased in ultrasonography, which predicted a high success rate. The success 
rate of conservative treatment in our hospital was significantly higher than that in the primary hospital. 
Serum levels of �-HCG, and P in combination with blood flow signals and features of gestation sacs 
under transvaginal ultrasonography are outcome predictors in patients with ectopic pregnancy after 
conservative treatment.  
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INTRODUCTION 
 
Ectopic pregnancy is one of the commonest acute 
abdominal diseases in the gynecology and obstetrics and 
its incidence is increasing in recent years. Tubal 
pregnancy is more frequently found in ectopic pregnancy. 
Rupture or abortion of ectopic pregnancy may cause 
intraperitoneal hemorrhage or even pose a great threat of 
morbidity and mortality to affected women. In recent 
years, when treatments of ectopic pregnancies were 
investigated, intrauterine pregnancies usually served as 
controls (Ugurlu et al., 2009). However, the differences in 
the treatment of ectopic pregnancies in different hospitals 
are less reported and indications for consecutive 
treatment and indicators used for monitoring still remain 
controversial. 

Therefore,    ectopic    pregnancies    are    occasionally  
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misdiagnosed and the optimal opportunity is usually 
missed in some primary hospitals. In the present study, 
the therapeutic efficacy of ectopic pregnancies was com-
pared between our hospital and another primary hospital, 
and the role of transvaginal ultrasonography, serum �-
HCG and progesterone levels in the early diagnosis and 
treatment of ectopic pregnancy was evaluated.  
 
 
PATIENTS AND METHODS 
 
Patients 
 
This was a prospective non-interventional observational study. To 
fulfill the criteria for conservative management, women had to be 
pain free, hemodynamically stable, have no hemoperitoneum on 
transvaginal ultrasound and have normal kidney and liver function. 
Regardless of the size of gestational sac and serum �-HCG level, 
women with tubal ectopic pregnancies were treated with single-
dose Methotrexate (MTX), provided the clinical situation allowed 
and the woman was in agreement.  A  total  of  163  patients  in  our



 
 
 
 
hospital and 120 patients from a primary hospital were recruited 
into the present study. These patients were diagnosed of ectopic 
pregnancy, including 94 and 77 patients in two hospitals, and they 
achieved a success rate of 63.8% (60/94) and 37.7% (29/77) after 
conservative treatment, respectively. 

Among the patients from our hospital, the age ranged from 19 to 
42 years with a mean age of 26.12 ± 4.36 years. The mean time to 
menstruation discontinuation was 47.20 ± 9.60 days (range: 28-78 
days). The mean size of gestational sac was 32.9 ± 13.4 mm 
(range: 12.6-78 mm). Among the patients from the primary hospital, 
the age ranged from 20 to 44 years with a mean age of 25.20 ± 
4.43 years. The mean time to menstruation discontinuation was 
48.12 ± 9.59 days (range: 29-75 days). The mean size of 
gestational sac was 33.2 ± 12.8 mm (range: 13.2-75 mm). There 
were no significant differences in the age, the number of 
pregnancies and deliveries, body weight and gestational age 
between patients from two hospitals. The diagnosis of ectopic 
pregnancy was based on the criteria reported by Stovall et al. 
(1990) definite menstruation discontinuation, positive result on 
pregnancy test, increased serum �-HCG level, absence of an 
intrauterine gestation in transvaginal ultrasonography and presence 
of a tubal gestational sac with an embryo in uterine adnexa. 
Informed consent was obtained before study.  
 
 
Methods 
 
Treatment 
 
In accordance with the study’s protocol, same regimen was applied: 
20 mg of MTX were intramuscularly injected once daily for 
consecutive 5 days and 150 mg of Mifepristone were orally given 
once. Intensive treatment regimen: 50 mg of MTX were 
intramuscularly injected once. Surgical approaches were performed 
when pharmacotherapy failed.  
 
 
Monitoring serum �-HCG and progesterone levels 
 
The levels of serum �-HCG and progesterone were measured at 
day 0, 4, 7 and 10. When the �-HCG level was decreased by <15% 
when compared with that before treatment, and the grade of blood 
flow signals in transvaginal ultrasonography was decreased at day 
7. Monitoring was performed for another 3 days. When the 
decreased �-HCG level was still less than 15%, intensive treatment 
was then applied. After discharge, the �-HCG level was measured 
weekly until it was normal. Hydrotubation was performed 3~7 days 
after post-therapeutic first menstruation.  
 
 
Transvaginal ultrasonography 
 
Specialized doctors of ultrasonography were technically trained with 
one diagnostic criterion in two hospitals. Two-dimensional 
ultrasound was used to detect the gestation sacs which were then 
divided into heterogeneous type (type I), gestational sac like type 
(type II), and sacs with embryo bud and heart beating (type III). In 
addition, pelvic fluid was also detected with ultrasound. 
Transvaginal ultrasonography was performed before treatment and 
7 days after treatment, and the features of maximal blood flow 
signal were recorded.  
 
 
Criteria for successful conservative treatment 
 
Regardless standard treatment regimen or intensive treatment 
regimen, the vital signs were stable and levels of �-HCG and 
progesterone   were   decreased   continuously   to   normal   levels. 
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Transvaginal color Doppler ultrasonography revealed the blood flow 
was decreased until disappeared. Intraperitoneal hemorrhage and 
abdominal pain were not noted. Blood analysis showed normal and 
signs of bleeding were not found. Menstrual cycle recovered and 
gestation sac disappeared within 1~3 months after treatment.  
 
 
Criteria for failed conservative treatment 
 
Abdominal pain, decreased blood pressure and increased pulse 
rate and progressively decreased hemoglobin level were observed 
during treatment. Transvaginal ultrasonography showed the size of 
gestation sac increased and pelvic fluid volume increased. After 1 
week of intensive treatment, serum �-HCG level was increased or 
decreased by less than 15%, and ultrasonography indicated flow 
signals were not decreased. Surgical approaches were applied. 
 
 
Statistics 
 
Statistical analysis was performed with SPSS 11.0 software, and 
chi square test was used to compare qualitative date. A difference 
at P<0.05 was considered statistically significant.  
 
 
RESULTS 
 
Comparison between therapeutic outcome and levels 
of �-HCG and progesterone before treatment 
 
Comparison between �-HCG levels before treatment 
and therapeutic outcome 
 
Chi square test was applied to evaluate the relationship 
between �-HCG levels and success rate. Results 
indicated �-HCG of <2000 IU/L before treatment had 
highest success rate. When the �-HCG was >5000 IU/L, 
no significant difference in the success rate was 
observed in patients between our hospital and the 
primary hospital. However, significant difference in the 
overall success rate was noted (P<0.05) (Table 1).  
 
 
Comparison between progesterone levels before 
treatment and therapeutic outcome 
 
Significant difference in the success rate was found 
between patients with progesterone level greater than 20 
ng/ml and those with progesterone level lower than 20 
ng/ml (P<0.05). In addition, the lower the progesterone 
level, the higher the success rate. Although the success 
rate at both progesterone levels in our hospital was 
higher than that in the primary hospital, no significant 
difference was noted (Table 2).  
 
 
Comparison between �-HCG level during treatment 
and therapeutic outcome  
 
The changes in �-HCG levels were characterized by 4 
types of tendency: (1) continuous decline: the �-HCG 
levels   were   decreased  at   days  4  and  7;  (2)  abrupt 
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Table 1. Comparison between �-HCG levels before treatment and therapeutic outcome. 
 

�-HCG (IU/L) 
Success (n)  Failure (n)  Total(n)  Success rate (%) 

Our Primary  Our Primary  Our Primary  Our Primary 
<2000 51 22  6 8  57 30  89.5 73.3 

2000~<5000 9 6  3 4  12 10  75.0 60.0 
5000~<10000 0 1  10 25  10 26  0 3.8 

>10000 0 0  15 11  15 11  0 0 
Total 60 29  34 48  94 77  63.8 37.7 

 
 
 

Table 2. Comparison between progesterone levels before treatment and therapeutic outcome. 
 

Progesterone (ng/ml) 
Success (n)  Failure (n)  Total(n)  Success rate (%) 

Our Primary  Our Primary  Our Primary  Our Primary 
>20 6 5  17 27  23 32  26.1 15.6 

10~20 34 15  13 15  47 30  72.3 50.0 
5~10 15 6  4 5  19 11  78.9 54.5 
<5 4 3  0 1  4 4  100 75.0 

<1.5 1 0  0 0  1 0  100 0 
 
 
 

Table 3. �-HCG levels before treatment, 4 and 7 days after treatment (mean±SD). 
 

Type Before treatment 
(IU/L) 

Changes in �-HCG level (%) Total (n) Success rate (%) 
Day 4 Day 7 Our Primary Our Primary 

(1) 1419±2669 -92~-3 -99~-29 45 24 97.8 44/45  87.5(21/24) 
(2) 2358±3329 +3~ +68 -60~-16 9 8 66.7(6/9) 62.5(5/8) 
(3) 11067±12593 +3~+316 -11~-9 21 16 42.9(9/21) 18.8(3/16) 
(4) 3533±3293 +15~+86 +17~+233 9 9 11.1(1/9) 0 

 

Note: (-): decrease; (+) increase. 
 
 
 
increase and abrupt decrease: the �-HCG levels were 
increased at day 4 and decreased by more than 15% at 
day 7, when compared with that before treatment; (3) 
abrupt increase and slow decrease: the �-HCG levels 
were increased at day 4 and decreased at day 7 but still 
higher than that before treatment; (4) continuous 
increase: the �-HCG levels were increased at days 4 and 
7. In both hospitals, the success rate in patients with 
changes in �-HCG level of type 1 and 2 was markedly 
higher than that in ones with type 3 and 4 (Table 3).  
 
 
Comparison between findings on transvaginal 
ultrasonography and therapeutic outcome 
 
Gestation sacs and therapeutic outcome 
 
The gestation sac was divided into heterogeneous type 
(type I), gestational sac like type (type II), and sacs with 
embryo bud and heart beating (type III). In addition, 
pelvic fluid was also detected with ultrasound. Chi square 
test demonstrated that the success  rate  in  patients  with 

type I was significantly higher than that in patients with 
type II and III (P<0.05) (Table 4).  
 
 
Blood flow signals and therapeutic outcome  
 
Transvaginal ultrasonography was performed and blood 
flow signals were classified based on the Color Doppler 
Flow Imaging (CDFI): grade 0 = no flow; grade 1 = spotty 
blood flow signals; grade 2 = rod like to half cyclic blood 
flow signals; grade 3 = half cyclic to cyclic blood flow 
signals; grade 4 = completely cyclic blood flow signals. 
Results showed the lower the grade of blood flow signals 
was, the higher the success rate was (P<0.05) (Table 5).  
 
 
Comparison of overall success rate of conservative 
treatment and outcome in two hospitals 
 
Chi square statistical analysis showed that there was 
significant difference in overall success rate of 
conservative treatment between  two  hospitals  (P<0.05),  
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Table 4. Gestation sacs before treatment and therapeutic outcome. 
 

Type 
Success (n)  Failure (n)  Total (n)  Success rate (%) 

Our Primary  Our Primary  Our Primary  Our Primary 
I 55 15  12 4  67 19  82.1 78.9 
II 5 14  19 28  24 42  20.8 33.3 
III 0 0  3 6  3 6  0 0 

 
 
 

Table 5. Comparison between blood flow signals before and after treatment and therapeutic outcome. 
 

CDFI 
(grade) 

Before (n) Day 7 (n) Success in one 
treatment (n) 

Success in intensive 
treatment (n) Success rate (%) 

Our Primary Our Primary Our Primary Our Primary Our Primary 
0 18 14 25 15 25 14 0 1 100 100 
1 24 10 19 13 18 3 1 7 79.2 76.9 
2 11 19 10 14 5 0 3 3 72.7 15.9 
3 20 17 16 9 3 0 3 1 45.0 5.9 
4 21 17 14 6 0 0 2 0 9.5 0 

Total 94 77 84 57 51 17 9 12 63.8 37.7 
 
 
 

Table 6. Overall success rate of conservative treatment and outcome in two hospitals. 
 

 
Success(n)  Failure(n)  Total(n)  Success rate %  

Our Primary  Our Primary  Our Primary  Our Primary 
Conservation treatment 60 29  34 48  94 77  63.8 37.7 
Laparoscopic operation  0 0  16 14  16 14  47.1 29.2 
Open surgery 0 0  18 34  18 34  52.9 70.8 

 
 
 
and the success rate of laparoscopic operation, after 
conservative treatment in our hospital was significantly 
higher than that in the primary hospital (P<0.05)(Table 6). 
 
 
DISCUSSION 
 
Serum �-HCG level and conservative treatment of 
ectopic pregnancy 
 
�-HCG is a glycoprotein hormone produced by the 
syncytiotrophoblasts (part of the placenta) and composed 
of subunits � + �. �-HCG is a specific marker for 
pregnancy. The production of �-HCG is related to the 
number and proliferation of syncytiotrophoblasts (Liu et 
al., 2006). Changes in �-HCG levels have been used as 
an important indicator in monitoring the efficacy of 
conservative treatment of ectopic pregnancy. Natale et al. 
(2004) applied one injection of MTX in the treatment of 
ectopic pregnancies and the changes in �-HCG were 
evaluated. Their results showed �-HCG level increased 
at day 4 after treatment in 85% of patients achieving 
success, and decreased at day 7 in 97% of patients with 
success. The changes in �-HCG level can be divided into 

three types: continuous increase, continuous decrease 
and increase followed by decrease. In addition, the extent 
of increase in �-HCG level at day 3 increased, followed 
by decrease type which was higher than that in 
continuous increase type, but the �-HCG level decreased 
rapidly at day 7. In our study, we moreover divided 
“increase followed by decrease” into two types. They 
were “abrupt increase and abrupt decrease” and “abrupt 
increase and slow decrease”. So, our study 
demonstrated that there were 4 types of tendency, and in 
patients with successful treatment, the �-HCG level was 
decreased by 15~20% when compared with that before 
treatment. Those with �-HCG level decreased by less 
than 15% were non-responders and intensive treatment 
or surgical approaches should be performed.  

In both hospitals, 51.1% of patients (n=72) had 
increased �-HCG level at day 4 and increased �-HCG 
level was found in 12.8% of patients (n=18) at day 7 after 
treatment. Our results were inconsistent with that 
previously reported (Dadhwal et al., 2009) which may be 
explained by different patients and distinct treatments. In 
the present study, �-HCG level was detected at day 4 
when drug was still administered. However, in a previous 
study, �-HCG level was detected at day 3 after the end of 
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treatment. In addition, based on the changes in �-HCG 
level, high �-HCG level before treatment, predicted high 
�-HCG level at day 7. In the primary hospital, the 
proportion of patients with �-HCG level of >5000 IU/L, 
was higher than that in our hospital, but the extents of �-
HCG changes at days 4 and 7 but were similar between 
patients in both hospitals. 

However, the success rate in the primary hospital was 
lower than that in our hospital. These findings suggested 
serum �-HCG level before treatment was a critical 
predictor of favorable outcome. The higher the �-HCG 
level, the lower the success rate. In patients with �-HCG 
level of <2000 IU/L, the success rate was 89.5% in our 
hospital and 73.3% in the primary hospital. In patients 
with �-HCG level of 2000~5000 IU/L, the success rate 
was 75.0% in our hospital and 60.0% in the primary 
hospital. In patients with �-HCG level of >5000 IU/L, no 
success was observed after single treatment and after 
intensive treatment; success was noted in 1 patient in the 
primary hospital. The inconsistent results may be 
explained by relative high proportion of patients with �-
HCG level of >5000 IU/L, individual difference and poor 
local blood supply. These findings implied �-HCG level of 
> 5000 IU/L was a risk factor of conservative treatment, 
and that of <2000 IU/L was a predictor of successful 
treatment, which was consistent with previously reported 
(Van Mello et al., 2009). However, patients with �-HCG of 
<2000 IU/L or >5000 IU/L had the possibility of success 
after intensive treatment, and selection of treatment 
should be based on the progesterone level and findings 
on transvaginal ultrasonography.  
 
 
Serum progesterone level and conservative 
treatment of ectopic pregnancy 
 
The progesterone level also predicts the outcome of 
conservative treatment. Fernandez and Gervaise, (2004) 
used progesterone level as an indicator of successful 
treatment. Their results showed progesterone level of 
>10 ng/ml was a risk factor of conservative treatment. 
High progesterone level suggests active embryonic 
growth and embryos were resistant to drugs in this case. 
Progesterone level of <5 ng/ml suggests deactivated 
embryos. However, when progesterone level was 5 to 25 
ng/ml, the activity of embryos should be monitored by 
ultrasonography or dynamic �-HCG levels.  

In ectopic pregnancy, patients responded to 
pharmacotherapy, the serum progesterone level was 
markedly decreased. Furthermore, the duration of 
progesterone level decreased to normal level and was 
shorter than that of �-HCG. When the progesterone level 
was <1.5 ng/ml, further pharmacotherapy and surgical 
treatment are not necessary (Ugurlu et al., 2009). In our 
study, the progesterone level of <20 ng/ml was found in 
90% of patients which was consistent with previously 
reported  (El Bishry  and  Ganta,  2008).  The  therapeutic  

 
 
 
 
outcome varied from different progesterone levels 
(P<0.05). Results showed that, the higher the 
progesterone level, the lower the success rate. In 
addition, in patients with similar progesterone level, the 
success rate in our hospital was higher than that in the 
primary hospital, but no significant difference was noted. 
These results displayed progesterone level as a risk 
factor. But we could not predict the outcome with the 
progesterone level alone, findings on ultrasonography 
and dynamic �-HCG levels should be taken into account.  
 
 
Relationship between findings on ultrasonography 
and serum �-HCG and progesterone level  
 
The gestation sac was divided into heterogeneous type 
(type I), gestational sac like type (type II), and sacs with 
embryo bud and heart beating (type III). In the present 
study, �-HCG level of >5000 IU/L was found in 10% of 
patients with type I sacs, and 80% of patients with type II 
sacs. But the �-HCG level ranged from 15,000 to 41712 
IU/L in patients with type III sacs. These results indicated 
type I sacs predicted successful treatment (81.4%), but 
surgical approaches would be performed in patients with 
type II or III sacs (success rate: 28.8 and 0%, 
respectively). Our study showed the progesterone level 
was positively related to the types of gestation sac. When 
progesterone level was <10 ng/ml, 82% of patients had 
type I sacs and when progesterone level was >10 ng/ml, 
56% of patients had type II or III sacs. These findings 
suggested progesterone level of >10 ng/ml predicts 
whether the embryos could be aborted and whether the 
growth of embryos would be normal.  

The grade of blood flow signals in transvaginal 
ultrasonography was positively related to �-HCG level 
(Pereira et al., 2009). Intensive CDFI reflects high �-HCG 
level, suggesting active growth of syncytiotrophoblasts 
and predicting low success rate of conservative 
treatment. Weak CDFI reflects inactive growth of 
syncytiotrophoblasts and predicts a high success rate. 
The success of conservative treatment was associated 
with the grade of blood flow signals before treatment. The 
grade of blood flow signals after treatment might predict 
the success of intensive treatment (Lipscomb et al., 
2009). In patients with poor response to treatment, color 
ultrasonography showed that the grade of blood flow 
signals remained unchanged or increased (Hourani et al., 
2008). In those who responded to treatment, the grade of 
blood flow signals decreased with the decline of �-HCG 
level (Xie et al., 2006).  

In the present study, success was achieved in 28% of 
patients with blood flow signals of grade 3 and in 10.0% 
of patients with those of grade 4. However, all patients 
with blood flow signals of grade 0 had successful 
treatment. When patients did not respond to conservative 
treatment, color ultrasonography showed the grade of 
blood flow signals increased or remained unchanged and  



 
 
 
 
�-HCG level increased. No significant differences were 
found in the determination of therapeutic response by the 
grade of blood flow signals and the �-HCG level 
(P>0.05). However, in patients with same grade of blood 
flow signals, the success rate in our hospital was higher 
than that in the primary hospital (P<0.05). In 6 patients 
who achieved successful intensive treatment (5 in our 
hospital), the grade of blood flow signals decreased at 
day 7 but �-HCG level increased. In another 6 patients 
having successful conservative treatment, blood flow 
signals disappeared and �-HCG level also increased, 
which suggested that blood flow signals are more 
important in predicting intensive treatment.  

Our study showed that, the success rate of 
conservative treatment of ectopic pregnancy in the 
primary hospital was lower than that in our hospital. On 
one hand, physicians in primary hospitals did not pay 
much attention to the grade of blood flow signals and 
they did not dynamically monitor the �-HCG level and 
progesterone level which could be basic and important 
indicators. On another hand, patients in the primary 
hospital were a transient population and had low 
education level. These patients knew little about the 
ectopic pregnancy, and had poor health awareness. A lot 
of patients had ruptured ectopic pregnancies or the 
ectopic pregnancies were at the late stage which did not 
meet the criteria for conservative treatment. Therefore, it 
is necessary to train physicians in primary hospitals and 
educate transient population on the early diagnosis and 
treatment of ectopic pregnancy.  
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