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Abstract
Purpose To compare fertility and reproductive outcome after surgical, medical, and expectant management for tubal ectopic 
pregnancy (EP).
Methods 133 of 228 patients, who were managed between January 2012 and December 2017 for a tubal EP, tried to conceive 
immediately after treatment: 86 out of 173 (49.7%) underwent surgical treatment; 38 (21.9%) were treated with methotrexate 
(MTX), and 49 (28.3%) had expectant management. Clinical data were retrieved by medical records, fertility outcomes were 
obtained by phone follow-up. The cumulative incidence (CI) of intrauterine clinical pregnancy (CP), miscarriage, live birth 
(LB), and recurrent EP, and the time between treatment and first intrauterine CP were compared between women treated 
with MTX, surgery and expectant management.
Results The CI of intrauterine CP starting from 12 months after the EP was 65.3% for the expectant management, 55.3% 
for the MTX group, and 39.5% for surgery (p = 0.012). Post-hoc analysis showed expectant management having higher 
intrauterine CP and LB, and shorter time between treatment and first intrauterine CP compared to surgery (p < 0.05). The 
CI of recurrent EP was comparable between the 3 groups. The analysis stratified per βhCG cut-off of 1745 mUI/mL and EP 
mass cut-off of 25 mm reported consistent results.
Conclusions Women successfully managed by expectation appear to have better reproductive outcomes compared to women 
who underwent surgery, with the shortest time to achieve a subsequent intrauterine CP. Therefore, if safely applicable the 
expectant management should be considered in the case of tubal EP. The fact that the chosen treatment was primarily guided 
by the βhCG value and EP mass diameter based on the protocol, which is intrinsically related to the characteristics of the 
EP, represents the main limitation of the present study. Indeed, we cannot completely exclude that the observed differences 
between treatments are related to the EP itself instead of the treatment.
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Introduction

Ectopic pregnancy (EP) occurs when the fertilized ovum 
implants outside the endometrial cavity with an incidence 
of 1% of all pregnancies [1]. Tubal localization accounts 
for 95–99% of ectopic pregnancies. Other localizations 
such as ovarian, cervical, cornual, and abdominal implants 
are rarely seen [2, 3]. In the past decades, the management 
of EP was revolutionized by the development and continu-
ous improvement of transvaginal ultrasonography (TVUS), 
which, together with the implementation of the Beta human 
chorionic gonadotropin (βhCG) assay, allows early diagno-
sis of EP with the prevention of complications [4]. As a 
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consequence, the clinical presentation of EP has changed 
from a life-threatening disease, necessitating emergency sur-
gery, to a benign condition in almost asymptomatic women 
for whom non-surgical treatment options are also available 
[5].

With the development of laparoscopic techniques, rapid 
and mini-invasive intervention is quite always possible [6], 
which may be radical, by the removal of the entire fallo-
pian tube (salpingectomy), or conservative, with the only 
removal of the products of gestation from the tube by sal-
pingotomy or tubal milking [7, 8]. Non-surgical treatments 
of EP include expectant management and intramuscular or 
intravenous Methotrexate (MTX) injection, which avoid the 
potential complications of surgery. Treatment of uncompli-
cated EPs with MTX was reported effective, safe, and less 
costly as compared to surgery [5, 9].

The best approach is tailored to the patients’ medical sta-
tus, success rate, complications rate, side effects, and costs. 
Nevertheless, even fertility outcomes after the episode are 
important variables to consider in choosing the treatment 
modality [10]. However, it remains unclear which treatment 
is the best regarding subsequent fertility [11], in particu-
lar, there are still insufficient data about treatment success 
and future fertility rates in EP cases managed expectantly 
[12–15]. On that bases, we performed a cohort study aimed 
to compare the success rate and the impact on fertility and 
reproductive outcomes of the surgical, medical, and expect-
ant management for tubal EP.

Materials and methods

Study population

Women diagnosed with an EP between January 2012 and 
December 2017 in the department of Obstetrics and Gyne-
cology of the “Ospedale Donna Bambino” in Verona (Italy) 
were identified searching in the records of all hospitalization 
performed during that period, using the diagnosis-related 
group (DRG) of EP at admission and/or at discharge. We 
also performed a crossmatch search among Gynecological 
Department DRG data and the Pharmacological Department 
Registers, to identify all gynecological patients who received 
an injection of MTX. Moreover, a crossmatch search was 
performed with the Gynecological Surgical register to iden-
tify the records of all surgeries performed for EP. The medi-
cal records of all identified cases were retrieved, and the data 
were extracted.

Patients who were admitted for the first episode of clini-
cally suspected tubal EP were eligible. When one patient 
had more than one EP during the study period, only the first 
episode was considered. If the patient had the first episode 
out of the study period or at another center, the woman was 

excluded from the study. Patients with no tubal EP (cervi-
cal, ovarian, cornual, subhepatic, interstitial implantation) 
or EP with unknown localization were excluded. Clinically 
suspected EP was defined by the presence in the medical 
records of two criteria: direct transvaginal ultrasound (US) 
showing specific signs, such as hematosalpinx or lateral 
uterine gestational sac and empty uterus; and positive βhCG 
having suggestive kinetics, such as no doubling, little reduc-
tion or stability of βhCG levels after 48 h. We considered eli-
gible only patients with an empty uterus and a sonographic 
suspect of tubal EP mass, in order to exclude early spontane-
ous miscarriages. The dimension of the gestational sac was 
retrieved by medical records; if a gestational sac was not 
reported, the patient was excluded from the current analysis. 
The presence or absence of clinical signs or symptoms, such 
as pelvic pain and metrorrhagia, were not required.

For all eligible patients, a phone follow-up was performed 
after 12–80 months from treatment, only one telephone call 
for each patient was done. Women reporting no desire of 
subsequent pregnancy after the index EP, and who, there-
fore, did not actively try to conceive were excluded. Patients 
who actively tried to conceive after the index EP and who 
accepted to be involved in the study were included. After 
consent and inclusion, a telephone interview was submitted 
with questions focused on fertility outcomes after the index 
EP. The questions were aimed to investigate the diagnosis 
of intrauterine clinical pregnancy (CP), miscarriages (preg-
nancy loss before 24 gestational weeks), live births (LBs) 
(delivery after 24 gestational weeks), recurrent EP, mode of 
conception, and details about any subsequent surgery after 
the index EP. The time between the treatment of the index 
EP and each recorded outcome was estimated from the date 
of the index EP treatment (or discharge in case of expect-
ant management) until the last period date before the CP or 
recurrence EP.

Demographic characteristics of included patients such as 
age, smoking status, body mass index (BMI), gravid, par-
ity before index EP (miscarriage, abortion, previous EP, 
live births), blood group, and Rh status were retrieved from 
medical records. From medical records, data regarding the 
access at the emergency department on the day of diagno-
sis (cause of the access, symptoms, levels of βhCG, hemo-
globin, platelets, white cells, AST, ALT, Creatinine, and US 
main diameter of the mass indicated in the report) were also 
retrieved. All data were collected in a database.

Management

According to the protocol adopted at the “Ospedale Donna 
e Bambino” and consistent with the literature (Table 1) [4, 
11], after sonographic, biochemical, and clinical evalua-
tion, the gynecologist decided the treatment of the clini-
cally suspected tubal EP. Those who did not require an 
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immediate surgical intervention underwent repeated blood 
tests for βhCG levels and complete blood cell count, as well 
as repeated US examinations and measurements of blood 
pressure and pulse, in order to decide the best treatment, 
according to the protocol.

In the case of expectant management or medical treat-
ment, women were discharged and followed up in the out-
patient regimen. They must be asymptomatic during the 
hospitalization and they had to check βhCG values every 
7 days until negative values (< 5 UI/L). In the case of pain 
or rising of the βhCG levels, the management option was 
reconsidered.

Patients were eligible for medical treatment consistently 
with protocol showed in Table 1 and if they satisfied the 
following conditions: (a) no intrauterine pregnancy sac on 
US (synchronous orthotopic pregnancy); (b) hemodynamic 
stability; (c) normal results of the liver and renal func-
tion tests; (d) patient’s consent; and (e) no known allergy 
to MTX. Medical treatment consisted of a single dose of 
intramuscular injection of MTX (50 mg/m2), without the 
alternating administration of folinic acid [16]. The protocol 
required that the βhCG levels were measured on days 0, 4, 
and 7 after MTX. The success of medical treatment was 
defined as the drop of βhCG levels between days 4 and 7, 
which allowed for weekly biological follow up till resolution 
(βhCG < 5 UI/L). Conversely, a reiteration of medical man-
agement with reinjection of MTX (50 mg/m2) was required 
when there was a growth of βhCG levels between days 4 
and 7 or if during serial biological monitoring βhCG value 
remained ≥ 5 UI/L. Failure of medical treatment was consid-
ered when the growth of βhCG levels was observed despite 
the repetition of MTX injection or patient clinical worsen-
ing after the first or second MTX injection. Those receiving 
MTX were informed about the possible side effects and the 
interactions with alcohol, non-steroidal anti-inflammatory 
drugs, aspirin, and antibiotics, and received advice on fluid 
intake, buccal hygiene, and exposure to sunlight. They were 
advised to use adequate contraception for 3 months after the 
last injection of MTX [17].

In no symptomatic women with EP mass < 35 mm and 
free fluid in Douglas lower than 100 mL, both expectant 
management and MTX treatment were possible. The deci-
sion between the two managements was made considering 
mainly βhCG levels and its dynamic after 48 h. Unless rapid 
increase of βhCG, expectant management was preferred for 
values < 1000 mUI/mL or in case of decreasing trend; for 
values stable between 1000 and 2000 mUI/mL, both expect-
ant and MTX were considered, although MTX management 
was usually preferred (Table 1).

The surgical approach was offered to patients with severe 
symptoms or signs suggesting surgical complications (intra-
abdominal bleeding > 100 mL, acute abdomen, shock, pres-
ence of the extrauterine fetal heartbeat, diameter of the mass 
> 35 mm), these patients were immediately treated surgi-
cally. Moreover, surgical treatment was performed in case 
of high stable or increasing βhCG values or if previous treat-
ments failed. There were three options for surgical treatment: 
tubal or fimbriae milking, salpingotomy, and salpingectomy. 
Salpingectomy was the treatment of choice at our Institution, 
due to the reported lower rate of recurrence with no signifi-
cant difference in future fertility compared to salpingotomy 
[7, 18, 19]. To evaluate fertility outcomes, we considered 
only the final treatment.

Statistical analysis

Statistical analysis was performed using SPSS for Win-
dows V.21.0 (IBM Corporation, Armonk, NY). Kolmogo-
rov–Smirnov test was used to determine if continuous vari-
ables were normally distributed. Descriptive statistics were 
reported according to data distribution as mean ± standard 
deviation (SD), or median and range for continuous vari-
ables; the nominal variables were reported as absolute num-
ber and percentage (%). Normally distributed variables were 
compared between the three groups using the ANOVA test 
and post-hoc analysis as appropriate. Kruskal–Wallis test 
by ranks was used to compare nonparametric continuous 
and ordinal variables with post-hoc analysis if required. 

Table 1  Management protocol 
of ectopic pregnancy applied to 
the study population

EP ectopic mass, βhCG beta-human chorionic gonadotropin, MTX methotrexate

Admission EP mass diameter Evaluation of βhCG after 48 h

mUI/mL ↑ ≈ ↓

βhCG ≤ 1000 < 35 mm MTX Expectant/MTX Expectant/MTX
Absent Expectant Expectant Expectant

1000 < βhCG ≤ 2000 < 35 mm Surgery Surgery/MTX MTX/expectant
Absent Monitor-

ing + curet-
tage/MTX

Monitor-
ing + curettage/
(MTX)

Expectant/MTX

βhCG > 2000 < 35 mm Surgery Surgery Surgery/MTX
Absent Surgery/MTX Surgery/MTX Expectant + curettage/MTX
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Qualitative data were compared using the Chi-square test 
or Fisher’s exact test when the expected frequency was less 
than five. Statistical significance was set at p < 0.05, after 
adaptation in case of multiple comparisons with the Bon-
ferroni method. To evaluate whether the βhCG and the EP 
mass diameter were possible confounders regarding the fer-
tility outcomes, we repeated the analysis between the three 
groups strafing the study population based on the βhCG cut-
off value of 1745 mIU/mL, previously reported associated 
to tubal patency [20], and based on the EP mass diameter 
of 25 mm.

Results

In our study period, 228 women were admitted at the Uni-
versity Hospital of Verona with a diagnosis of clinically sus-
pected EP. Twelve of 228 (5.2%) were excluded from the 
study population due to extra tubal location of the ectopic 
pregnancy, in particular 2 (0.9%) had ovarian, 3 (1.3%) cer-
vical, 1 (0.4%) interstitial, 1 (0.4%) subhepatic [21], 1 (0.4%) 
uterine isthmic and 4 (1.7%) cornual locations. Twelve 
of 228 (5.2%) women had a history of tubal EP but were 
excluded from the study because the previous hospitalization 
was elsewhere and information was not available, or because 
the previous EP was not during the study period.

One hundred seventy-nine out of 204 (87.7%) eligible 
patients responded to the phone call, and 173 out of 179 
(96.6%) women tried to conceive after the index EP epi-
sode and agreed to participate. The interval between dis-
charge from the hospital and follow-up ranged from 12 to 
80 months. Seventy out of 173 (28.5%) patients with a diag-
nosis of tubal EP had initial expectant management, but only 
49 (70%) did not receive any treatment following a “wait-
and-see” approach. Ten (14.3%) women had plateau βhCG 
levels and they were subsequently managed with MTX, and 
another 11 women complained abdominal pain associated 
with increased levels of βhCG and had surgical manage-
ment. Overall, 46 out of 173 (26.6%) received MTX, but 
in 8 (17.4%) of them, there was the failure of this therapy 
and were managed surgically. Finally, a total of 86 (49.9%) 
women had surgical management. The final success rates 
were 70% (49/70), 82.6% (38/46), and 100% (86/86) for 
expectant management, MTX, and surgery, respectively. 
Based on an intention to treat analysis, the success rate was 
70% (49/70) for the expectant management, 83.3% (30/36) 
for the MTX, and 100% (67/67) for surgery. A flow-chart of 
patients with ectopic pregnancy was represented in Fig. 1. 
Patients’ characteristics are reported in Table 2 stratified per 
definitive treatment.

About medical treatment, a single dose of MTX was 
enough for 33 (71.7%) patients, 4 (8.6%) patients required 
two doses, and one patient needed three doses. The eight 

women in the MTX group who failed initial management 
experienced increasing abdominal pain in the first weeks of 
follow-up after the first dose of MTX, and they required the 
surgical treatment. Nine (19.5%) women treated with MTX 
reported mild side effects, none needed additional doses, and 
the therapy was successful for all of them with the spontane-
ous improvement of all symptoms. Regarding the surgical 
technique, surgical treatments were salpingectomy for 80 
(94.1%) women, salpingotomy for 2 (2.4%) and tubal milk-
ing for 4 (4.7%).

Women were evaluated about their fertility rate and repro-
ductive outcomes after 12–80 months from the index EP. 
Ten out of 173 (5.8%) patients referred to assisted reproduc-
tive techniques for the attempt of conception after the index 
EP [six in vitro fertilization and embryo transfer (IVF-ET) 
and three intracytoplasmic sperm injection (ICSI), 1 intrau-
terine insemination (IUI)], and seven patients conceived; no 
significant different distribution regarding the modality of 
conception was observed among the three groups. Compar-
ing the three treatments, we observed statistically significant 
differences in terms of cumulative incidence of intrauterine 

Fig. 1  Flowchart of study population (EP ectopic pregnancy, LPS 
laparoscopy, MTX methotrexate)
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CP, LB, miscarriage, and time between the index EP and 
the first intrauterine CP (Table 3). In particular, expectant 
management was associated with the highest cumulative 
incidence of CP, LB, and the shortest time to achieve an 
intrauterine CP. However, surgery resulted to have the lowest 

proportion of women who experienced miscarriage. At the 
post-hoc pairwise analysis, only the expectant management 
reported statistically significant different reproductive out-
comes compared to the surgical approach. Conversely, MTX 
treatment did not differ significantly from both the other two 

Table 2  Characteristics 
of the study population at 
the admission stratified per 
definitive treatment 

MTX methotrexate, BMI body mass index, LB live birth, IUI intrauterine insemination, IVF in vitro fer-
tilization, US ultrasound, Hb hemoglobin, PLT platelet, βhCG beta-human chorionic gonadotropin, LPS 
laparoscopy, LPT laparotomy
1 One-way independent ANOVA
2 Kruskal–Wallis tests
3 Pearson Chi-square test (0 cells with expected less than 5)
4 Fisher exact test. Each subscript letter (a, b, c) denotes a subset of groups whose column do not differ sig-
nificantly from each other at the 0.05 level after Bonferroni correction per multiple comparisons

Expectant (n = 49) MTX (n = 38) Surgery (n = 86) p-value

Demographic characteristic
 Age (years) 37.76 ± 5.68 36.29 ± 6.07 38.13 ± 5.26 0.2331

 BMI (kg/m2) 24.09 ± 3.14 23.29 ± 5,04 22.28 ± 4.11 0.5051

 Ethnic group
  Caucasian 30 (61.2%) 27 (71.1%) 51 (59.3%) 0.7084

  East Europe 7 (14.3%) 6 (15.8%) 13 (15.1%)
  Africa 7 (14.3%) 3 (7.9%) 8 (9.3%)
  South-East Asia 3 (6.1%) 2 (5.3%) 11 (12.8%)
  South America 2 (4.1%) 0 3 (3.5%)

 Smoke (n) 3 (6.1%) 3 (8.6%) 12 (15.2%) 0.2464

 Parity
 0 23 (46.9%) 14 (36.8%) 35 (40.6%) 0.2423

  > 0 no LB 11 (22.4%) 9 (23.6%) 11 (12.7%)
  > 0 at least one LB 15 (30.6%) 15 (39.4%) 40 (46.5%)

Clinical data of the day of recovery
 Gestational age
  (weeks) 5.52 ± 1.81a 6.34 ± 1.36a,b 6.32 ± 1.66b 0.0372

  (days) 38 ± 12 44 ± 10 44 ± 11
 IUI 0 0 2 (2.3%) 0.3594

 IVF 1 (2.0%) 2 (5.3%) 4 (4.7%) 0.6934

 Additional US finding
  Blob or bagel sign 34 (69.4%) 33 (86.8%) 60 (69.8%) 0.0883

  Hemoperitoneum 5 (10.2%) 2 (5.3%) 16 (18.6%)
  None 10 (20.4%) 3 (7.9%) 10 (11.6%)

 Mass size US (mm) 20.79 ± 11.75 19.36 ± 8.88 26.09 ± 15.27 0.0982

 Hb (g/L) 127.10 ± 10.45a,b 130.01 ± 10.23a 121.54 ± 14.59b 0.0112

 Leucocytes (*109) 8.95 ± 2.64 8.30 ± 2.00 9.81 ± 3.82 0.1342

 PLT (*109) 252.90 ± 62.50 264.87 ± 58.41 256.59 ± 53.32 0.6171

 ALT (U/L) 19.4 ± 7.12 18.85 ± 10.99 20 ± 6.96 0.3492

 Creatinine (μmol/L) 59.9 ± 8.91 60.58 ± 8.45 62.33 ± 8.91 0.6271

 βhCG (UI/L) 827.52 ± 1096.02a 913.58 ± 783.09a 6,165.18 ± 10,243.62b < 0.0012

 Precedent abdominal surgery
  No surgery 34 (69.4%) 29 (76.3%) 58 (67.4%) 0.1474

  LPS 4 (8.2%) 4 (10.5%) 6 (7.0%)
  > 1 LPS 0 1 (2.6%) 1 (1.2%)
  LPT 7 (14.3%) 4 (10.5%) 19 (22.1%)
  > 1 LPT 4 (8.2%) 0 2 (2.3%)
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managements. No differences were observed regarding EP 
recurrences. The cumulative incidence of intrauterine CP 
after surgery was 37.5% (n = 30) for salpingectomy, 50% 
(n = 1) for salpingotomy and 75% (n = 3) for tubal milk-
ing, with a LB cumulative incidence of 27.5%, 0% and 
75% respectively. No significant differences were observed 
according to the surgical methods in univariate analysis.

The average size of the EP mass of women who had 
expectant management was 20.79 ± 11.75 mm, for women 
who received MTX was 19.36 ± 8.88 mm, and for women 
who underwent surgery was 26.09 ± 15.27 mm, and the 

difference was not statistically significant based on the con-
ventional cut-off (p = 0.098; Table 2). However, being the 
EP mass diameter a possible confounder with the manda-
tory surgical approach in the case of a diameter bigger than 
35 mm, we repeated the analysis restricting the study popu-
lation to patients with an EP mass size of less than 25 mm 
(Table 4). The three treatment options reported a statistically 
significant different cumulative incidence in terms of intrau-
terine CP and LB. Conversely, miscarriages, recurrent EP, 
and time to intrauterine CP were comparable (Table 4). The 
post-hoc pairwise analysis showed a statistically significant 

Table 3  Pregnancy outcome 
after treatment of ectopic 
pregnancy

CP clinical pregnancy (at least one intrauterine pregnancy), LB live birth, MIS miscarriage, EP ectopic 
pregnancy, IUP intrauterine pregnancy, EP_IUP time Ectopic pregnancy to uterine pregnancy time 
(months), MTX methotrexate
1 Pearson Chi-square test
2 Fisher exact test
3 Kruskal–Wallis tests. Each subscript letter (a, b, c) denotes a subset of groups whose column do not differ 
significantly from each other at the 0.05 level, after Bonferroni correction per multiple comparisons

Expectant (n = 49) MTX (n = 38) Surgery (n = 86) p

CP 32 (65.3%)a 21 (55.3%)a,b 34 (39.5%)b 0.0121

LB 0.0352

 1 22 (44.8%)a 12 (31.5%)a,b 18 (20.9%)b

 > 1 3 (6.1%)a 1 (2.6%)a 7 (8.1%)a

MIS 0.0172

 1 10 (20.4%)a 8 (21.1%)a 3 (3.5%)b

 > 1 2 (4.1%)a 0a 2 (2.3%)a

EP 1 (2%) 4 (10.5%) 7 (8.1%) 0.2202

EP_IUP time 7.92 ± 6.35a 13.11 ± 9.06a,b 12.87 ± 8.89b 0.0413

Table 4  Pregnancy outcome after treatment of ectopic pregnancy considering two cut-offs: ectopic pregnancy (EP) diameter < 25 mm and beta-
hCG values < 1745 mUI/mL

CP clinical pregnancy (at least one intrauterine pregnancy), LB live birth, MIS miscarriage, EP ectopic pregnancy, IUP intrauterine pregnancy, 
EP_IUP time ectopic pregnancy to uterine pregnancy time (months), MTX methotrexate, βhCG beta-human chorionic gonadotropin
1 Pearson Chi-square test
2 Fisher exact test
3 Kruskal–Wallis tests. Each subscript letter (a, b, c) denotes a subset of groups whose column do not differ significantly from each other at the 
0.05 level, after Bonferroni correction per multiple comparisons

EP mass < 25 mm βhCG ≤ 1745 mUI/mL

Expectant (n = 24) MTX (n = 24) Surgery (n = 31) p Expectant (n = 45) MTX (n = 33) Surgery (n = 26) p

CP 18 (72%)a 12 (48%)a,b 7 (21.9%)b 0.0011 27 (61.4%) 17 (48.6%) 9 (33.3%) 0.0711

LB
 1 11 (45.8%)a 7 (29.2%)a,b 3 (9.7%)b 0.0112 17 (38.6%) 10 (30.3%) 5 (19.2%) 0.4452

 > 1 3 (12.5%)a 1 (4.2%)a 2 (6.5%)a 3 (6.8%) 1 (3%) 2 (7.7%)
MIS
 1 5 (20%) 5 (20%) 2 (6.3%) 0.1392 9 (20.5%) 8 (22.9%) 1 (3.7%) 0.1352

 > 1 2 (8%) 0 0 2 (4.6%) 0 1 (3.7%)
EP 1 (4%) 2 (8%) 4 (12.5%) 0.5532 1 (2.3%) 4 (11.4%) 2 (7.4%) 0.2522

EP_IUPtime 8.64 ± 7.51 11.54 ± 8.65 11.89 ± 5.54 0.4793 6.94 ± 5.78a 13.11 ± 9.06a,b 12.11 ± 4.01b 0.0323

EG 5.54 ± 1.67 6.4 ± 1.61 6.00 ± 1.33 0.2073 5.52 ± 1.81 6.18 ± 2.11 6.33 ± 1.36 0.1453
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difference in intrauterine CP and LB only between expectant 
and surgical management; in particular, expectant manage-
ment showed a better reproductive outcome.

In women with expectant management βhCG level was 
827.52 ± 1096.02  UI/L, in patients who received MTX 
injections it was 913.58 ± 783.08 UI/L, and for women 
who underwent surgery, it was 6165.18 ± 10,243.62 UI/L 
(p < 0.001; Table 2). In the post-hoc pairwise analysis, 
expectant and MTX management were comparable; con-
versely, both reported βhCG values statistically signifi-
cantly lower than the surgery group. Being the βhCG level 
at diagnosis (0 h) a possible confounder, we repeated the 
analysis stratifying women based on the βhCG cut-off of 
1745 UI/L. In the groups with βhCG values lower than 
1745 UI/L (Table 4), we found no statistically significant 
differences between the three groups, with the only excep-
tion for the length of time between the index EP and subse-
quent intrauterine CP. The expectant management showed 
the shortest length of time as compared to MTX and surgery, 
which was statistically significantly different at the pairwise 
analysis only between expectant and surgical management. 
For the βhCG level at 0 h more than 1745 UI/L, only one of 
the women treated with MTX had a subsequent CP, while 
the CP cumulative incidence after surgery was 37.9% and 
with expectant management was 100% (p = 0.017). Only the 
expectant management was statistically significantly differ-
ent as compared to the other two approaches. For all the 
other outcomes the three groups were comparable.

Discussion

In the past, EP has been one of the most important causes 
of maternal morbidity and mortality in the first trimester, 
accounting for 13% of the mortality rate [22], but in the last 
years, due to an earlier diagnosis, its impact has changed 
allowing a more conservative approach in several situations. 
In the case of tubal EP smaller than 35 mm and without 
embryos heartbeat, if the patient is clinically stable without 
signs or symptoms of tubal rupture or hemorrhage, three 
options are available (Table 1). Treatment options include 
expectant management, medical therapy with MTX, and 
surgery [23], and the common themes emerging during the 
discussion with women having clinically suspected EP are 
the concerns about the treatment effectiveness, the prognosis 
of future fertility, and the risk of recurrent EP.

Regarding the treatment efficacy, the data are available 
and comparable to our results, in which we observed 70% 
of cases successfully managed with the expectant approach, 
82.6% of cases successfully treated with MTX, and 100% of 
success for surgery [24, 25]. Conversely, the available evi-
dence about the fertility prospects after tubal EP pregnancy 
treatment is limited. The 2016 RCOG Green-top Guideline 

stated “there is no difference in the rate of fertility, the risk 
of future tubal ectopic pregnancy or tubal patency rates 
between the different management methods” based on low-
quality evidence and expert opinion 8/17/2020 5:13:00 p.m.

Our results support this conclusion only partially. Expect-
ant management was associated with the highest cumulative 
incidence in terms of intrauterine CP and LB, and to the 
shortest time interval between the index EP and the intrau-
terine CP as compared to MTX and surgery, although statis-
tically significant differences were reported only compared 
to the surgical approach. Therefore, our results suggest that 
expectant management should be considered the treatment of 
choice when clinical conditions permit it. These results are 
further confirmed by the analysis limited to the population 
with an EP mass diameter lower than 25 mm. Conversely, 
in the stratified analysis based on the βhCG level, only a 
consistent trend of better reproductive outcomes in women 
underwent expectant management, without statistically sig-
nificant differences, was observed; with the only exception 
for a statistically significant shorter time between the index 
EP and the subsequent intrauterine CP for the expectant 
management as compared to the surgical approach.

In general, our results showed a trend of better reproduc-
tive outcomes from the surgical approach to the expectant 
management through the MTX administration, which was 
confirmed in the stratified analyses for EP diameter and 
βhCG level. Nevertheless, the group that received MTX did 
not statistically significantly differ from both the expectant 
management and surgical approach, and the limited sample 
size of our study population does not allow to exclude a 
difference between the MTX administration and the other 
two approaches. However, for what concerns the comparison 
between MTX and surgery, this is consistent with the results 
of a meta-analysis that, comparing laparoscopy versus MTX 
in case of unruptured hemodynamically stable EP, showed 
that systemic MTX was more cost-effective, with less hospi-
talization, faster recovery, with no significant differences in 
subsequent spontaneous conception rate or recurrent ectopic 
pregnancy [26, 27]. Regarding the concern of leaving a dam-
aged tube that can increase the risk of recurrence after sur-
gery, no statistically significant differences were reported 
between the three therapeutic options, although a difference 
in cumulative proportion up to 8.5% was reported with lower 
values in the expectant management group as compared to 
MTX (10%) and surgery (8.1%), which were more compa-
rable according to previous studies [28, 29].

About surgery, we did not find any significant differ-
ence in reproductive outcomes between the different sur-
gical techniques (salpingectomy, salpingostomy and tubal 
milking), according to some previous studies [7, 30]. Nev-
ertheless, our results are limited by the high proportion of 
patients underwent salpingectomy (94.1%), which limits the 
cases managed with other approaches and the related study 
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power to show a difference. The high proportion of patients 
managed by salpingectomy was because it is the treatment 
of choice at our Institution; indeed, other studies clearly 
reported a lower rate of recurrence with no significant dif-
ference in future fertility after salpingectomy as compared 
to salpingotomy [7, 18, 19].

Strengths and limitations

The provided evidence about the prognosis of future fertility 
in these women is limited, mainly because it is affected by 
confounding factors such as maternal age, previous infertil-
ity, history of pelvic/abdominal surgeries or inflammatory 
diseases, and tubal patency [11]. In our study, age, smoke 
habit, previous surgeries, BMI, and parity were comparable 
between the three groups of patients, allowing to exclude a 
possible effect of these confounders. Moreover, another con-
founder can be the absence of precise instructions regarding 
the choice of treatment, which depended on physician pref-
erence at the time of diagnosis, in particular in the case of 
intermediate situations [8, 10]. Instead, in our study, a pre-
approved protocol adopted before the study period guided 
the choice of treatment option in all cases. Finally, the inclu-
sion of only women who actively tried to conceive after 
the first tubal EP and the long follow-up (12–80 months) 
strength the study results and limit possible bias present in 
previous reports [30, 31].

Regardless of strengths, this study has some limitations, 
which need to be considered for appropriate interpretation 
of results. Although the investigation of the reproductive 
outcomes stratified per βhCG values and EP mass diameter 
allowed to reduce the effect of these possible confounders, 
the results must be read considering that for high βhCG val-
ues a comparison is difficult because only surgery was per-
formed according to the protocol, as well as for the increase 
of the EP diameter. The fact that the chosen treatment was 
primarily guided by the βhCG value and EP mass diameter 
based on the protocol, which is intrinsically related to the 
characteristics of the EP, represents the main limitation of 
the present study. Indeed, we cannot completely exclude that 
the observed differences between treatments are related to 
the EP itself instead of the treatment. Nevertheless, assum-
ing that the observed results are related to the EP instead of 
the treatment, which reflects the underlining characteristics 
of the EP, this study provides, in any case, evidence able to 
guide the counseling of patients. In this regard, we cannot 
confirm that these results are valid if the tubal EP is not man-
aged following the reported protocol (Table 1). These limi-
tations are mainly related to the retrospective study design 
with the non-randomization of patients to different treat-
ments, which can introduce the possible above-mentioned 
confounders and limits statistical analysis. Other limitations 
are the limited sample size, which may explain the absent 

statistical significance in some observed differences, and 
the operator-dependence of the US measurement of the EP. 
Moreover, we cannot completely exclude false positive cases 
at US, with early intrauterine spontaneous miscarriages con-
fused as EP, although we increased as much as possible the 
certainty about the diagnosis of tubal EP including in the 
population only patients with evidence of an EP mass at US.

Conclusion

Tubal EP is often diagnosed in women who are trying to 
conceive; therefore, the prognosis of future fertility is one 
of the main concerns associated with this diagnosis. The 
results of the present study suggest a progressively bet-
ter reproductive prognosis from the surgical approach to 
the expectant management, through the MTX administra-
tion, which was confirmed in the stratified analyses for EP 
diameter and βhCG level. Particularly, better reproductive 
outcomes are reported for expectant management as com-
pared to the surgical approach. Even if the observed fertility 
outcomes should be more related to the EP mass diameter 
and the βhCG values rather than the adopted treatment, our 
study provide evidence able to guide the counseling for 
these patients, particularly if the expectant management is 
an option. If according to the protocol the expectant manage-
ment is the treatment of choice, women should be informed 
that it is effective in more than two-thirds of patients, it is 
the less invasive option, and it is related to a better prognosis 
in term of future fertility, with the shortest time to achieve 
the next intrauterine pregnancy. Conversely, when expectant 
management is not applicable, medical treatment should be 
preferred, taking into account women’s preferences, and also 
because it has fewer anesthesia- and surgery-related risks 
[32]. However, given the unclear differences for subsequent 
fertility with surgery, the surgical treatment should be con-
sidered for women who desire to solve the problem as soon 
as possible, particularly in the presence of recurrent EP, and 
for patients whose compliance with immediate follow-up 
may be doubtful. When clinical presentation and protocol 
suggest that surgery is the safer and the preferred option, 
especially in cases of big EP mass with high βhCG values, 
surgery has to be adopted to prevent severe complications 
such as life-threatening bleedings.
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