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INTRODUCTION

ABSTRACT

Objective. To identify different variables associated with successful expectant
management of tubal ectopic pregnancies.

Materials and Methods. A retrospective analysis was performed at Ain
Shams University Maternity Hospital, examining the medical records of 88 cases
of tubal ectopic pregnancy that were successfully managed through expectant
management. Data regarding ultrasonographic criteria, peak serum B-hCG
(human chorionic gonadotropin) levels, subsequent 3-hCG trends during fol-
low-up, and the duration (in days) required for resolution were analysed.

Results. The mean diameter of the ectopic mass was 30.0 + 9.73 mm and 26 +
8.9 for the vertical and horizontal diameters, respectively. Twelve (18.5%) ca-
ses had no free fluid in the Douglas pouch. The median initial serum g-hCG
concentration was 724.20 IU/L (IQR 361.95-1252.00, with the highest initial
serum B-hCG concentration was 4617 IU/L).

The median time required for resolution was 15.0 days (IQR 12.0-18.0), whe-
reas the median duration of hospitalization was 4.0 days (IQR 3-7.0).

Conclusions. Clinically stable women with tubal EP, ectopic mass up to 50
mm and those with variable degrees of hemoperitoneum and variable levels
of B-HCG (up to 4617) can achieve successful expectant management. These
findings provide valuable insights into identifying candidates suitable for
expectant management in cases of tubal EP.

This “wait and watch” approach allows patients to
avoid the potential complications associated with

Expectant management (EM) has gained growing
recognition as an acceptable alternative for mana-
gement of tubal ectopic pregnancies (EP). This stra-
tegy entails careful monitoring of EP without resor-
ting to immediate medical or surgical intervention.

surgical procedures and the adverse effects of phar-
macological treatments [1, 2].

The aim of EM is to observe whether the tubal EP
will resolve spontaneously, however; the main chal-
lenge for healthcare providers in embracing this

Copyright 2025



Ultrasound criteria and HCG levels: management of tubal pregnancies

line of treatment lies in the absence of a consensus
regarding the selection criteria of women eligible
for EM [3].

To date, there is a significant difference in the re-
commendations across the literature along with
the absence of standardized selection criteria for
women eligible for EM. Nonetheless, most of the
studies reported that eligible women should be wil-
ling and able to attend for follow-up, have minimal
pain, have low or declining serum 3-hCG levels.
The success rates for EM are highly variable, ran-
ging from 57% to 100%, and are strongly dependent
on case selection [4].

The National Institute for Health and Care Excel-
lence suggested that EM can be offered for those
with serum hCG levels of 1,000 IU/L or less and
may be considered for women with serum hCG
levels above 1,000 IU/L but less than 1,500 IU/L
[2]. In contrast, the American College of Obstetri-
cians and Gynecologists did not specify a serum
B-hCG level cut-off for offering EM but noted an
88% success rate when the initial serum B-hCG le-
vel is below 200 IU/L [5]. Moreover, Tulandi ad-
vised against EM for cases of EP with the serum
hCG level exceeds 200 IU/mL at any point during
follow-up or if levels are rising [6].

A systematic review and meta-analysis of rando-
mized controlled trials was performed to evaluate
the efficacy and safety of EM for the treatment of
tubal EP. The findings did not provide sufficient
evidence to ascertain whether significant differen-
ces exist between EM and methotrexate in stable
patients with serum B-hCG levels below 1,500 IU /L
regarding the resolution of tubal EF, the avoidance
of surgical intervention, or the duration required
for tubal EP resolution [7].

The aim of this study was to assess the initial se-
rum (-hCG levels and ultrasonographic criteria in
women who had successful EM of tubal EP. This
data can serve as a basis for establishing selection
criteria for EM and may provide guidance for he-
althcare professionals in the management of tubal
EP through expectant approaches.

MATERIALS AND METHODS

This retrospective study was carried out at Ain-
Shams University Maternity Hospital, analysing
the medical records of 88 tubal ectopic pregnancies
that were successfully managed expectantly betwe-
en January 2016 and December 2020. The women
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included in the study were those who were hemo-
dynamically stable, with a confirmed diagnosis
of tubal ectopic pregnancy based on ultrasound,
showing no foetal heartbeats, no significant pelvic
pain, and a serum hCG level of less than 5000 IU /L.
The initial management approach offered to the pa-
tient, following comprehensive counselling, was
expectant management.

In the process of planning the study, our original
objective was to exclude cases involving hemope-
ritoneum. However, upon reviewing the medical
records, we discovered that the majority of cases
contained varying levels of fluid in the Douglas
pouch. As a result, these cases were incorporated
into the analysis.

The data extracted from the patients’ medical re-
cords included maternal age, parity, duration of
amenorrhea, history of prior abortion or ectopic
pregnancy, presenting symptoms, clinical examina-
tion findings, and ultrasonographic results at both
the initial presentation and at discharge.
Ultrasound findings included the measurements of
the vertical and horizontal diameters of the ectopic
masses and their morphological appearance that
was graded according to Dooley et al., gestational
sac containing an embryo with no visible cardiac
activity, gestational sac containing only a yolk sac
with no visible embryo, empty gestational sac with
no visible additional structures, and solid homo-
genous mass [8]. The presence of free pelvic fluid
or hemoperitoneum and the measurements of the
endometrial thickness at times of admission and
discharge were reviewed.

B-hCG levels were documented during the initial
visit and throughout the follow-up period. Initially,
B-hCG measurements were taken at 48-hour inter-
vals, with the frequency decreasing to once a week
after confirming an adequate decline, defined as
reaching non-pregnant levels of less than 10 IU /L.
The primary outcome was the resolution of hCG
(upper limit of qualitative hCG levels associated
with successful EM of ectopic pregnancy). Secon-
dary outcomes included ultrasonographic markers
indicative of successful EM, the time required for
resolution of the ectopic pregnancy, the length of
hospital stay, and reproductive outcomes following
EM of ectopic pregnancy.

Ethical consideration

The study was approved by the Ethical and Rese-
arch Committee of the Council of Obstetrics and
Gynecology Department, and Faculty of Medici-
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Table 1.
population.

Basic demographic and initial clinical characteristics of the study

Demographic variables

Age (Years)

Mean + SD 28.94+£5.36
Period of amenorrhea (days)

Mean £ SD 46.83 +8.6
Parity n (%)

0 20 (22.7%)

1 20 (22.7%)

2 26 (29.5%)

3 or more 22 (25.0%)
Previous Abortions n (%) 24 (27.2%)
Previous Ectopic pregnancy n (%) 3(3.4%)
Clinical Presentation n (%)

Pain 13 (15.1%)

Vaginal Bleeding 3(3.5%)

Pain and vaginal bleeding 6(7.0)

Referred from another unit 64 (74.4%)
Systolic blood pressure mmHg (Mean + SD) 114.28 £6.45
Diastolic blood pressure(Mean + SD) 73.45 +6.11
Pulse b/m (Mean + SD) 84.88 +6.44

ne Ain Shams University Ethical Research Com-
mittee (FMASU ERC) (FMASU M S 304/2021)
on 2/6/2021. An informed consent was obtained
from each participant upon hospital admission as
per the administration protocols and the hospital
administration consent to review the needed data
record was obtained. The study was reported in
accordance with STROBE guidelines for reporting
observational studies.

RESULTS

Between January 2016 to December 2020 556 wo-
men were diagnosed with a tubal ectopic pregnan-
cy in Ain-Shams University Maternity Hospital
and 88 (15.8%) of them underwent successful EM.
The mean age of women who had successful EM
was 28.94 + 5.36 years, with mean period of ame-
norrhea 46.83 + 8.6 days (Table 1).

Regarding the sonographic findings at admis-
sion, 53 (81.5%) women showed solid tubal mass,
the mean diameter of the ectopic mass was 30.0
+9.73 mm and 26 + 8.9 for the vertical and hori-
zontal diameters, respectively. Only 12 (18.5%) of
the cases had no free fluid in the Douglas pouch
(Table 2).
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Table 2. Participants’ ultrasound findings at initial presentation.

Ultrasound variables

Endometrial Thickness (mm)

Mean + SD 8.0£295
Median (IQR) 8.0 (6.0-9.0)
(Minimum- Maximum) (4.0-18.0)
Size of Ectopic mass (vertical diameter) (mm)
Mean + SD 30.0+9.73
Median (IQR) 30.0 (23.0-37.0)
(Minimum- Maximum) (14.0-50.0)
Size of Ectopic mass (horizontal diameter) (mm)
Mean + SD 26+8.9
Median (IQR) 25.0(20.0-30.0)
(Minimum- Maximum) (11.0-50.0)
Ectopic mass measuring = 35 mm 24 (37.5%)
No free fluid in Douglas pouch 12 (18.5%)
Grading
Solid mass 53 (81.5%)
Gestational Sac without foetal pole 11 (16.9%)
Gestational Sac with foetal pole 1(1.5%)

Table 3. Criteria of serum B-hCG concentrations at the initial visit.

Criteria

Serum 3-hCG concentrations at the initial visit (IU/L)

Median (IQR) 724.20(361.95-1252.00)
Minimum 55.60
Maximum 4617.00

Serum B-hCG categorization (IU/L) n (%)
<200 13 (14.8%)
2,00-1,000 43 (48.9%)
1,001-1,500 15 (17.0%)
1,501-2,000 8(9.1%)
2,001-4,000 7 (8.0%)
> 4,000 2(2.3%)

Serum B-hCG trend over 48 hours n (valid%)
Decreasing 215% 60 (85.7%)
Decreasing <15% 9 (12.9%)
Increasing 1(1.4%)

Serum B-hCG at 48 hour/serum 3-hCG on admission ratio n (valid%)
<0.8 53 (75.7%)
2038 17 (24.3%)

The median initial serum B-hCG concentration was
724.20 IU/L (IQR 361.95-1252.00). The highest re-
corded initial serum B-hCG concentration was 4617
IU/L (Table 3).

The median time interval from diagnosis to resolu-
tion was 15.0 days (IQR 12.0-18.0) and the median
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Table 4. Duration of follow up, hospitalization, and reproductive outcomes.

Variables

Duration of follow up (days)

Mean + SD 165+7.4
Median (IQR) 15.0(12.0-18.0)
(Minimum- Maximum) (4.0-45.0)
Duration of hospitalization (days)
Mean + SD 52%36
Median (IQR) 4.0 (3-7.0)
(Minimum- Maximum) (1.0-20.0)
Reproductive outcomes n (%)
No pregnancy 23 (26.1%)
Normal pregnancy 14 (15.9%)
Ectopic pregnancy 2(2.3%)
Not seeking fertility 49 (55.7%)

duration of hospital stay was 4.0 days (IQR 3-7.0)
(Table 4).

DISCUSSION

Ectopic pregnancy can be a life-threatening obste-
trical emergency leading to catastrophic intra-ab-
dominal haemorrhage that could also occur with
spontaneous rupture of uterine vessels, or with
uterine rupture [9,10].

A small proportion of women with EP who are at
minimal risk of tubal rupture may be considered
for EM. However, there is no agreement among
various professional societies regarding the clini-
cal criteria that reliably predict the success of EM
for tubal EP. The Society of Obstetricians and Gy-
necologists of Canada (SOGC) suggests offering
EM if the initial p-hCG < 1,000 IU/L and decre-
asing (= 15%-20%) over 48 hours with no signifi-
cant hematosalpinx, no foetal heart rate, and no
significant free fluid [11].

The criteria reported by the National Institute for
Health and Care Excellence included clinically
stable women with a tubal ectopic pregnancy me-
asuring less than 35 mm with no visible heartbeat
on transvaginal ultrasound scan and no hemoperi-
toneum with serum B-hCG levels of 1000 IU/L or
less. EM can be considered if serum B-hCG levels
above 1000 IU/L and below 1500 IU/L [2].
American College of Obstetricians and Gyneco-
logists (ACOG) reported that criteria for EM eli-
gibility includes asymptomatic women without
evidence of rupture or haemodynamic instability
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with objective evidence of resolution i.e., decli-
ning or plateauing -hCG levels. ACOG does not
specify a particular p-hCG threshold for initia-
ting EM, but noted 88% success rate if EM offered
in cases with the initial serum p-hCG level below
200IU/1[5].

The initial serum p-hCG is the most reliable pre-
dictor of the eventual outcome of EM. Higher
initial B-hCG levels are associated with a lower
likelihood of spontaneous pregnancy resolution.
Different studies suggested different maximum
B-hCG thresholds beyond which EM may not be
safe nor effective.

In the current study, the maximum initial serum
B-hCG concentration was 4617 IU/L. The me-
dian initial concentration was 724.20 IU/L (IQR
361.95-1,252.00), with 13 (14.8%), 43 (48.9%) and 15
(17.0%) women successfully managed expectant-
ly had initial serum B-hCG concentration < 200
IU/L, 200-1,000 IU/L, and 1,000-1,500 IU/L,
respectively. Similarly, Helmy et al. [12], found
that among the 161 patients who had successful
expectant management the mean initial serum (-
hCG was 488 IU/L (range from 41 to 4883 IU/L).
In their clinical protocol for EM, Mavrelos and col-
leagues offered expectant management for women
with an initial serum p-hCG level 0of<1,5001U/L
[13].

Rodrigues et al. found no role for EM in cases with
initial serum B-hCG exceeds 3,000 IU/1. In their
study, 67% of the cases with an initial hCG level
above 2,000 IU/1 developed symptoms during the
follow up [14].

The decline in serum B-hCG level is considered
a reliable predictor of successful EM. The serum
B-hCG at 48 hour/serum B-hCG at 0-hour ratio of
less than 0.8 was associated with an overall suc-
cess rate of 72% [15]. In the present study, this
ratio was found to be below 0.8 in 53 women, ac-
counting for 75.7% of the participants.

Our analysis revealed that 24 cases (37.5%) exhi-
bited an ectopic mass with a size of > 35 mm,
with the largest vertical or horizontal diameter
reaching 50 mm. Additionally, 81.5% of the cases
involved solid masses. Furthermore, only 12 cases
(18.5%) demonstrated an absence of free fluid in
the Douglas pouch.

Mavrelos and colleagues found that solid hetero-
geneous mass was the main ultrasound finding in
70.2% of cases successfully managed expectantly
with the median size of the mass 14.0 mm (11.4-
18.25) [13]. In contrast, Helmy et al. reported the
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successful EM in cases with a tubal mass measu-
ring up to 57 mm [12].

The guidelines set by the National Institute for
Health and Care Excellence (NICE) are commonly
applied when selecting women for expectant ma-
nagement [2]; however, in contract to these recom-
mendations, our findings indicated that 24 (37.5%)
women with ectopic mass measuring > 35 mm, and
32 (36.6%) women with B-hCG level > 1,000 IU/L
could be managed expectantly and avoiding the
complications associated with both medical and
surgical treatment.

As previously mentioned, the various guidelines
recommend against EM in the presence of hemo-
peritoneum and it was considered an absolute
contraindication for methotrexate. In the current
study, only 12 (18.5%) of the cases showed no he-
moperitoneum. This was in line with Bignardi and
Condous, 2009, who reported that the presence of
hemoperitoneum was not an absolute contraindi-
cation to conservative treatment of EP [16].

This could be explained by the fact that the pre-
sence of hemoperitoneum of any degree does not
necessarily signify the diagnosis of tubal rupture
or indicate hemodynamic instability. Rather, it may
indicate a complete tubal abortion with the expul-
sion of the product of conception outside the fal-
lopian tubes, without associated tubal rupture, ac-
companied by varying degrees of fluid. This would
allow for conservative surgical management and
preserving fertility [17]. Moreover, spontaneous he-
moperitoneum in pregnancy has been reported in
100 cases within the literature, though the precise
pathogenesis remains uncertain. Potential etiologi-
cal factors, including hemodynamic and hormonal
influences, have been suggested [10].

Another advantage of EM is the potential to con-
ceive more quickly compared to women receiving
methotrexate, who are typically advised to wait for
3months [7].

In the current study, 14 women (15.9%) achieved
normal pregnancy after EM, and 2 women (2.3%)
had recurrent EP.

Previous data reported that EM was associated
with the highest cumulative incidence of clinical
pregnancy, live birth rate, and the shortest time to
achieve an intrauterine pregnancy when compared
to medical and surgical treatment [18]. According
to Kirk et al., ninety-three percent of cases recei-
ved EM of suspected EP has shown tubal patency
during hysterosalpingography with subsequent
intrauterine pregnancy rates of 63-88 percent [19].
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Due to the preservation of fertility provided by
the conservative approach, trials of conservative
management for both tubal and non-tubal ectopic
pregnancies (EP) have been explored with varying
success rates. In a recent case report and systematic
review, Conte and colleagues discussed available
treatment options for managing the rare condition
of cervical twin pregnancy. They emphasized the
lack of standardized criteria for implementing con-
servative management in such cases. They propo-
sed that transvaginal ultrasound is a reliable and
safe method for detecting hemoperitoneum. In
their case report, they successfully terminated the
pregnancies through dilation and curettage, fol-
lowed by the placement of an intracervical Foley
balloon, thereby preserving the patient’s fertility
without the need for methotrexate [20].

CONCLUSIONS

Clinically stable women with tubal EP, ectopic mass
up to 50 mm and those with variable degrees of
hemoperitoneum and variable levels of f-HCG (up
to 4,617) can achieve successful expectant manage-
ment. These findings can be useful for determining
which women should undergo expectant manage-
ment for tubal EP.

Strengths and limitation

The main limitation of this study was the small
sample size, also the retrospective nature of the
study with some missing data in the medical re-
cords, but it opens up interesting openings for pilot
and prospective studies. However, challenge the
idea that surgery is mandatory in women with a
tubal ectopic pregnancy and hemoperitoneum on
ultrasound examination represents an interesting
finding that could be the scope of future studies.
Moreover, documenting the safety of EM in cases
with higher B-HCG levels and larger ectopic mass
could help in setting different selection criteria in
EM clinical guidelines.
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