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Introduction

Ectopic pregnancy (EP) ruptures are the leading cause of 
maternal mortality within the first trimester of pregnancy 
with a rate of 9%–14% and an incidence of 5%–10% of  
all pregnancy-related deaths.1 A gestational sac (GS) that 
implants in a location that is not the uterus is defined as  
an EP. Women with an EP may have nonspecific symp-
toms such as lower abdominal pain and vaginal bleeding, 
often presenting clinically similar to appendicitis, urinary 
calculi, early pregnancy loss, or trauma.2 Women with  
this presentation in the first trimester have an EP preva-
lence in emergency departments as high as 18%, which 
can be easily misdiagnosed as the previously described 
clinical mimics.3 Descriptions of EPs and their prevalence 
are found in Table 1.

Tubal EPs are the most common type and have high 
maternal morbidity and mortality when ruptured.1 The rate 
of ruptured EPs is approximately 15% in Western coun-
tries, with a retrospective study showing an increased 
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rupture rate during the COVID-19 pandemic.6 Heterotopic 
EPs are particularly complex, and their incidence is 
increasing due to a correlation with assisted reproductive 
technologies (ART), with an incidence of 1/100 pregnan-
cies with in vitro fertilization (IVF) and 1/7000 pregnan-
cies from ART with ovulation induction.1 Increasing rates 
of IVF are correlated with rising reports of EPs among 
those individuals. The EP rate among IVF pregnancies is 
2.1%–8.6% after embryo transfer, in comparison to 2% 
in natural conceptions.7 Furthermore, the World Health 
Organization (WHO) notes an increasing rate of cesarean 
sections, currently reported as 21% of childbirths globally, 
which may in turn increase the rate of cesarean scar EPs 
(CSPs) over time.8 The current standard for diagnostics 
includes ultrasound (US) imaging—transvaginal (TVUS) 
or transabdominal (TAUS)—and β-human chorionic gon-
adotropin (β-hCG) level monitoring. Earlier and more spe-
cific EP diagnosis can help reduce maternal mortality 
rates. Current experimental studies are identifying bio-
markers and endometrial sampling techniques that may be 
useful for more effective diagnostics. Once an EP is diag-
nosed, treatment can consist of medical, surgical, or 
expectant management, with innovative emphasis on con-
servation of fertility.

Research methods

This analysis examines and reviews literature involving 
the diagnosis and treatment of EPs from 2011 to 2022. 
Using the online PubMed search engine and Google, this 
review compiles 64 literature articles. While compiling 
literature for this review, several methodologies were fol-
lowed as outlined in Figure 1.

Research was reviewed and screened based on rele-
vance to EP diagnosis, risk factors, treatment, and clinical 
trials involving EPs. PubMed search results were filtered 
by article type to examine meta-analysis, reviews, sys-
tematic reviews, reviews, clinical trials, and randomized 

control trials. Literature was included based on direct rel-
evance to EP and was excluded if not relevant. As an 
example, search results that included the words “ectopic 
pregnancy” and “diagnosis,” but did not have the diagno-
sis of EP as the primary focus were excluded. Books and 
documents were also excluded article types, as review of 
up-to-date literature was the goal of the study. One paper 
out of the 64 included fell outside of the date range of 
2011–2022 due to insufficient research or results within 
the selected time frame.9

In addition to the methodology above, researchers con-
ducted direct Google searches on topics relating to EP with 
key words as seen in Figure 1. The process of filtering, 
inclusion, and exclusion followed the outlined methodolo-
gies above.

PubMed was the primary search engine for our research 
and allowed for a comprehensive review of current medi-
cal knowledge of EPs. Literature not found in PubMed 
may not have been included and is one source of bias and 
limitation to this study. Minimization of search criteria 
allowed for inclusion of all relevant papers.

At risk populations

Half of patients diagnosed with an EP have no known risk 
factors.2 Risk factors include prior EP, damage to fallopian 
tubes, prior pelvic surgery, complications from ascending 
pelvic infection, prior fallopian tube surgery or pathology, 
infertility, smoking, age greater than 35 years old, pelvic 
inflammatory disease, endometriosis, variant reproductive 
system anatomy, pregnancy that occurs with an intrauter-
ine device (IUD) in place, or use of ART.2,3,10,11

Individuals with IUDs are at lower risk for EP than 
individuals who do not use contraception; however, 53% 
of pregnancies that occur in patients with IUDs are 
ectopic.3 Patients with a history of one prior EP have a 
10% risk of subsequent EP recurrence while those with a 
history of two or more prior EPS have a risk greater than 

Table 1. Types of ectopic pregnancy (EP) and incidence.

EP type Description Incidence Characteristics

Tubal Gestational sac (GS) implants in the fallopian tube 95% –
Interstitial GS implants in interstitial portion of fallopian tube and 

transverses the myometrium in the uterine fundus
2%–4% May present later in pregnancy1

Cesarean 
Scar (CSP)

GS implants into the anterior uterine wall of lower 
uterine segment where Cesarean scar resides

<1% Treatment has a high success and 
high complication rate4

Heterotopic Concomitant intrauterine pregnancy (IUP) and EP 1%–3% Difficult to manage if desired IUP1

Cervical GS implants in the mucosa of the endocervical canal <1% Dilation and curettage in a previous 
pregnancy in 70% of cases5

Ovarian GS implantation in the ovaries <3% 81% associated with concomitant 
intrauterine devices1

Abdominal GS implants in the peritoneal cavity of the abdomen ~1% There are some reported cases of 
term deliveries of healthy babies1

Source: Table modified and summarized from Houser et al.1,4,5

EP: ectopic pregnancy; GS: gestational sac; CSP Cesarean scar pregnancy; IUP: intrauterine pregnancy.
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25%.3 Specific risk factors associated with ART include 
increased number of embryos transferred, fresh instead of 
cryo-thawed embryo transfers, and cleavage-stage (Day 3) 
instead of blastocyst (Day 5) embryo transfers.11

Oral contraceptive use, prior termination of pregnancy, 
emergency contraception failure, cesarean delivery, and 
loss of pregnancy have not been found to have any signifi-
cant association with increased risk of EP.3

Diagnostic methods

Current diagnostic methods for EP rely on serum β-hCG 
levels in correlation with TVUS or TAUS findings. TVUS 
has been shown to be more accurate and sensitive com-
pared to TAUS in the diagnosis of early EP.12 Specifically, 
three-dimensional TVUS combined with color Doppler 
US was shown to be more effective than conventional 
3D-US for the diagnosis of early CSP.13 Imaging mimics 
make EPs difficult to diagnose; however, awareness of 
differentiating features on US allows for more effective 
diagnosis, as summarized in Table 2.

β-hCG trends are used in conjunction with US to deter-
mine EP diagnosis. A patient with a β-hCG level > 2000 
mIU/mL with no sign of intrauterine pregnancy (IUP) is 
highly suspicious of EP.1 β-hCG level is monitored to 
determine a miscarriage or fetal development pattern. 
Viable IUPs are 99% likely to have a 49% increase in β-
hCG levels over 48 h when initial levels were < 1500 mIU/
mL.2 Decreasing levels or a slower rate is suggestive of 

miscarriage or EP, with a decrease of 21% or greater most 
likely a failed IUP.2 Overall, the complexity of diagnosis 
depends on the type of EP.

Experimental markers

In patients with a pregnancy of unknown location (PUL), 
50%–70% are found to have either an EP or miscarriage, 
while the remaining 30% may have a normal IUP.14 Serial 
β-hCG levels are monitored to determine pregnancy loca-
tion and prognosis. A rise less than 35% in 2 days suggests 
EP with an accuracy of 80.2%.14

Outside of β-hCG, experimental markers are being 
researched for potential use in diagnostics; however, they 
are not traditionally used in clinical settings. Such markers 
include inhibin A, activins, pregnancy-associated plasma 
protein A (PAPP-A), A disintegrin and metalloprotease-12 
(ADAM-12), vascular endothelial growth factor (VEGF), 
and messenger and micro-RNA. Table 3 summarizes the 
efficacy of markers in various studies. Activin-AB was 
found to have a strong EP diagnostic correlation.15 ADAM-
12 as a biomarker for PUL was shown to be promising for 
EP diagnostics in a study performed by Rausch et al.,16 
however Horne et al.17 was unable to replicate these find-
ings. Micro-RNA as a diagnostic tool for EP has been 
promising in recent years. Specifically, micro-RNAs are 
linked to placental pathologies and their relationship with 
EPs is being studied.18 Sun et al.19 found miR-378d in 
serum exosomes promising in EP diagnosis, with even 

Figure 1. Research methods.



4 Women’s Health  

higher significance when miR-100-5p and miR-215-5P are 
used in conjunction with a panel of β-hCG and proges-
terone. PAPP-A expression was found to be significantly 

lower in patients with EP, suggesting diagnostic and thera-
peutic value.20 Serum progesterone is higher in IUP com-
pared to failing pregnancies and EPs.14 EPs have a serum 

Table 2. Ultrasound (US) diagnostics of ectopic pregnancies (EPs) and clinical mimics.

Type Incidencea US visualization Clinical mimics Features
Tubal ~95% •  Extraovarian mass containing yolk 

sac and/or fetal pole with/without 
cardiac motion

•  “blob” or “bagel” sign

•  Hemorrhagic cyst
•  Acute appendicitis

•  70% occur at ampullary 
segment

Interstitial 2%–4% •  “interstitial line sign”
•  “bulging sign”
•  “myometrial mantle sign”

•  Angular pregnancy
•  Fundal fibroid

•  15× higher mortality rate

Cesarean 
Scar (CSP)

<1% •  Sagittal plane eccentrically 
embedded within anterior lower 
uterine segment with thinning/
non-existent myometrium 
anteriorly

•  Low-lying 
intrauterine 
pregnancy (IUP)

•  Hematoma/abscess
•  Pedunculated fibroid

•  If growth extends into 
the uterine cavity normal 
pregnancy is possible

Heterotopic 1%–3% •  IUP in conjunction with para-
ovarian adnexal mass, “tubal ring,” 
or adnexal gestational sac (GS)

•  Hyper-stimulated 
ovaries may obscure 
presence of adnexal 
EP

•  Incidence rising
•  1/100 in vitro fertilization 

(IVF) pregnancies
•  1/7000 assisted reproductive 

technologies (ART) 
with ovulation induction 
pregnancies

Cervical 
(CEP)

<1% •  Eccentrically located round GS 
within cervical wall below the 
cervical os

•  Cervical ballooning
•  Negative “sliding sign”

•  Abortion in 
progress

•  Nabothian cyst

•  Massive hemorrhage risk
•  Recent dilation and curettage 

reported in 70% of CEPs
•  10× more likely in patients 

with ART
Ovarian <3% •  GS containing either yolk sac or 

fetal pole inseparable from the 
ovary

•  Thick echogenic trophoblastic rim
•  Hyper-vascular and “ring of fire” 

Doppler

•  Tubal EP in 
infundibulum

•  Corpus luteum cyst
•  Involuting follicle

•  81% associated with 
intrauterine devices

Abdominal 0.9%–1.4% •  Intraperitoneal GS with echogenic 
trophoblastic tissue, located in 
peritoneum

•  Large unruptured 
tubal EP

•  7.7× risk of organ perforation 
and catastrophic hemorrhage

•  Maternal mortality upward 
of 10%

Source: Table modified and summarized from Houser et al.1

US: ultrasound; CSP: cesarean scar; IUP: intrauterine pregnancy; GS: gestational sac; EP: ectopic pregnancy; IVF: in vitro fertilization; ART: assisted 
reproductive technology; CEP: cervical ectopic pregnancy.
aIncidence as a measure of the % of all EPs.

Table 3. Sensitivity and specificity of promising biomarkers for ectopic pregnancy diagnosis.

Biomarker Reference Sample 
size

Sensitivity 
(%)

Specificity 
(%)

Positive 
predictive 
value (%)

Negative 
predictive 
value (%)

Activin-AB Refaat and Bahathiq15 120 92.5 85 75.5 95.8
A disintegrin and metalloprotease-12 
(ADAM-12)a

Rausch et al.16 199 70 84 – –

β-human chorionic gonadotropin Refaat and Bahathiq15 120 67.5 51.2 40.9 75.9
Micro-RNA miR-378d Sun et al.19  36 89.1 64 – –
Pregnancy-associated plasma protein A Zhang and Wang20 134 92.13 78.33 – –
Progesterone Refaat and Bahathiq15 120 27.5 50 21.5 58

Source: Table modified from Refaat and Bahathiq.15,16,19,20

aADAM-12 levels were obtained using a cut-point of 2.53. ADAM-12 yielded contradictory results in Rausch et al.16 and Horne et al.17
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progesterone cutoff of 10 ng/mL in most cases or 30 ng/
mL 28–49 days post-menstruation in patients receiving 
clomiphene citrate fertility treatments.14 Serum progester-
one is non-specific for EP or miscarriages and has been 
shown to misclassify normal IUPs, making it a less desir-
able standard for diagnosis.14

There is limited literature on the efficacy of the bio-
markers described above. For example, ADAM-12 was 
shown to have conflicting value in diagnostics.16,17 As 
such, further studies should be conducted to confirm diag-
nostic value.

Hematological assessment of complete blood count 
(CBC) samples has also been investigated as a diagnostic 
tool for EPs. Retrospective reviews have shown that white 
blood cell (WBC) levels, specifically monocyte counts, 
are higher in patients with tubal EPs.21 When assessing 
platelet characteristics, platelet distribution width may 
also indicate the presence of an EP, but the exact trend has 
been debated.21,22 Creatinine phosphokinase (CPK) may 
also be used in the early detection of EP, although further 
validation of this measurement is required.23

Exploratory diagnostics

In addition to experimental markers, endometrial sam-
pling is being explored as a new format for EP diagnosis. 
Endometrial sampling allows for differentiation of failed 
IUPs from EPs, thus allowing patients to avoid unneces-
sary methotrexate (MTX) treatment.11 EP diagnostic 
assumption without dilation and curettage (D&C) endo-
metrial sampling resulted in up to 40% of patients being 
treated for falsely diagnosed EPs.9 Failed IUPs are con-
firmed by presence of villi on endometrial sampling and/
or a 15%–20% decline of β-hCG the day following the 
procedure.14 Endometrial sampling can be completed 
using endometrial biopsy pipelles, D&C, Karman cannula 
aspiration, or frozen sections. Table 4 summarizes the 
sensitivity and specificity of exploratory diagnostic tools 
as described below.

D&C is found to have higher sensitivity rates for EP 
diagnosis in comparison to endometrial biopsy pipelles; 
however, both procedures are limited in accuracy and  
further studies are needed to confirm diagnostic value.24 

Frozen section technique is performed on endometrial 
material shortly after curettage and decreases the time 
needed to disprove EP diagnosis.25 Of 106 women who 
underwent frozen section technique, nine patients with 
IUP were falsely started on MTX therapy and three patients 
with EPs were incorrectly diagnosed with IUP and dis-
charged.25 Concurrent methods for diagnosis are necessary 
to avoid unwanted pregnancy termination and missed EPs. 
Karman cannula aspiration of endometrium allowed 2/3 of 
women to avoid EP treatment and showed faster recovery 
times of 12.6 days for IUP when compared to 26.3 days for 
patients treated with MTX.27 Pipelle sampling was found 
to have higher sensitivity in patients with β-hCG ⩽ 2000 
mIU/mL, suggesting selective diagnostic potential.24

Review of Table 4 indicates that all methods of endo-
metrial sampling have > 95% specificity for diagnosis; 
however, D&C demonstrates the highest sensitivity, thus 
confirming it as the most effective protocol.

EP diagnostics are complex and difficult to determine 
early in the pregnancy. Current methods of US imaging 
alongside β-hCG are effective in diagnosis, however serum 
biomarkers and endometrial sampling show promise as 
future diagnostic methods. Further studies and investiga-
tions can help to confirm their value in early EP diagnos-
tics, in hopes of diminishing the maternal mortality rate.

Treatment

Once diagnosis of EP is confirmed, treatment can take a 
conservative or aggressive approach depending on EP 
location, pregnancy timeline, and GS size. There are three 
different approaches to the treatment of EPs—medical, 
surgical, and expectant management—which are based on 
the type of EP, as seen in Table 5.

Medical management

Intramuscular (IM) MTX injection is the current standard 
for medical management of EPs. MTX, a folate antago-
nist, inhibits rapid cell division, consequently resulting in 
EP termination.2 Contraindications to medical manage-
ment include hemodynamic instability, anemia, leuko-
penia, thrombocytopenia, pelvic pain or hemoperitoneum 

Table 4. Sensitivity and specificity of endometrial sampling methods.

Method Reference Sample size Sensitivity (%) Specificity (%) Positive predictive 
value (%)

Negative 
predictive value 
(%)

Dilation and 
curettage

Batig et al.24 31 88.9 100 100 57.1

Frozen section Odeh et al.25 106 72.7 95.9 88.9 88.6
Karman aspiration Brady et al.26 45 67.7 100 – –
Pipelle sampling Batig et al.24 31 70.1 100 100 33.3

Source: Table modified from Batig et al.24–26
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indicative of EP rupture, renal or hepatic insufficiency, 
pulmonary disease, active peptic ulcer disease, coinciding 
IUP, breast feeding, fetal cardiac activity, serum β-hCG 
levels > 5000 mIU/mL, or EP > 4 cm in diameter.11 
Surgical management is indicated in patients exhibiting 
MTX contraindications.11 However, most EPs that are 
diagnosed early are clinically stable, allowing patients to 
pursue nonsurgical options.28 Healthcare accessibility and 
patient compliance should be considered for medical 
management, as inability to follow-up may lead to higher 
risk of complications and treatment failure, thus making 
surgical management the safer treatment option.2,11

MTX is administered in single, double, or multi-dose 
regimens.11 The name of each regimen indicates the num-
ber of planned doses. The actual number of doses may 
vary depending on patient β-hCG trends.3 Patients with 
higher β-hCG levels may benefit from double-dose MTX 
therapy.29 Multi-dose regimens differ in dosing and include 
coadministration of leucovorin (folinic acid). Leucovorin 
reduces the adverse effects of MTX, but also reduces treat-
ment efficacy.30 A breakdown of treatment protocols is 
described in Table 6.

Common side effects of MTX treatment include  
vaginal spotting and gastrointestinal issues such as nausea, 
diarrhea, and vomiting.3 Some women may exhibit abdom-
inal pain 2–3 days after treatment which can be managed 
expectantly in the absence of symptoms indicative of EP 
tubal rupture.3 Patients undergoing treatment should avoid 
taking folic acid supplements or non-steroidal anti-inflam-
matory drugs which can decrease the effectiveness of 
MTX, refrain from using substances such as opioids, alco-
hol, or other analgesics that can mask symptoms of EP 
rupture, and abstain from activities that increase EP rup-
ture risk such as vaginal intercourse.2 As MTX is a potent 
teratogen, it is suggested that patients use contraception 
for 3 months following treatment, although there is limited 
evidence to support this recommendation.11

Current literature estimates the percent resolution of 
EPs via MTX treatment without need for surgical interven-
tion to be 70%–95%, with lower success rates in patients 
with higher initial β-hCG levels.2,3 However, recent meta-
analyses display conflicting results regarding success and 
risks of adverse effects with different treatment regi-
mens.28–32 As such, there is a need for further investigation 
into this area of research.

Additional therapeutic agents administered in conjunc-
tion with MTX have been studied. Seven days of oral gefi-
tinib in addition to single dose IM MTX effectively treated 
patients with stable tubal EPs and eliminated the need for 
surgical intervention.33 This treatment regimen must be 
validated by a randomized control trial, but may present as 
another option with minimal adverse effects.

Independent of the treatment regimen, β-hCG levels 
that continue to rise correlate with increased risk of treat-
ment failure, which in turn can lead to tubal rupture, 

abdominal hemorrhage, future infertility, and death.11,32 If 
a patient develops significant pain or exhibits hemody-
namic instability at any time throughout treatment, surgi-
cal management should be pursued.11

In addition to declining β-hCG levels, other markers are 
being studied to determine MTX success.34 Studies have 
proposed that women successfully treated for EP will have 
a significantly higher serum CPK.35,36 Red cell distribution 
width, mean platelet volume, and neutrophil-lymphocyte 
ratio may also inform efficacy of EP MTX treatment.37,38

Surgical management

Salpingostomy and salpingectomy are the two common 
approaches for surgical management of EPs. Salpingostomy 
consists of removing solely the EP via an incision in the 
fallopian tube, whereas salpingectomy includes removal 
of part or all the fallopian tube along with the EP.2 
Salpingectomy is advised for patients with EPs ⩾ 5 cm in 
diameter, significant tubal damage, tubal rupture, bleed-
ing, or previous tubal ligation.11 However, patients who 
undergo salpingectomy and have absent/obstructed con-
tralateral fallopian tubes will be unable to procreate with-
out ART, making salpingostomy preferred by patients who 
wish to retain fertility.11 In patients with normal contralat-
eral fallopian tubes, salpingostomy and salpingectomy are 
shown to have equivalent future pregnancy outcomes, as 
supported by the ESEP study.11,39 Following salpingectomy, 
pathologic confirmation of EP in the removed fallopian 
tube is sufficient to confirm success of the procedure.11 
Contrarily, salpingostomy requires subsequent β-hCG 
measurements to ensure absence of residual trophoblastic 
tissue (~20% of patients), which generally requires addi-
tional MTX treatment.11 A retrospective clinical trial dis-
covered that early post-linear salpingostomy β-hCG values 
are predictive of persistent EP before Day 5, with a posi-
tive predictive value of 88% and negative predictive value 
of 99%.40

Overall, surgical management has been shown to have 
a higher rate of success in terminating EPs than medical 
management and is indicated in patients who exhibit signs 
of EP rupture (e.g. hemodynamic instability), have con-
traindications to medical management, or express personal 
preference to pursue surgical treatment.11 Current litera-
ture suggests there is no difference between medical and 
surgical management regarding their effect on subsequent 
fertility, with limited exceptions as mentioned above.2 
Disadvantages of surgical management include anesthesia 
complications, secondary injuries, and blood loss.28

Expectant management

Expectant management is the most conservative approach 
for the treatment of EPs. This method can be considered 
for patients with decreasing or plateaued β-hCG levels.3 
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EPs presenting with β-hCG levels < 200 mIU/mL will 
spontaneously resolve in 88% of cases; however, the rate 
of spontaneous resolution declines as β-hCG levels exceed 
this threshold.3 Patients who choose to pursue expectant 
management must have β-hCG tested every 48 h and 
should consider other options if levels do not decline.2 
Risks of expectant management include tubal rupture, 
hemorrhage, and emergency surgery.3 The relative effi-
cacy and safety of expectant management is an area of 
ongoing research, with medical and surgical management 
remaining the primary approaches to EP treatment.11

Evidence in literature suggests initial β-hCG levels 
greater or less than 1500 mIU/mL may provide a method 
to inform expectant management versus MTX treatment 
for specific types of EP.41,42 Research has shown that IM 
MTX injections for patients with confirmed tubal EPs 
did not result in significantly different outcomes when 
compared to placebo, especially for clinically stable 
women with β-hCG < 1500 mIU/mL.43 Patients with β-
hCG > 1500 mIU/mL, however, did have statistically sig-
nificant changes and negative pregnancy tests after MTX 
injection compared to placebo.43 More research is neces-
sary to determine effectiveness of MTX in patients with a 
confirmed tubal EP and β-hCG > 1500 mIU/mL. Serum 
markers other than β-hCG may also inform treatment suc-
cess. Memtsa et al. found progesterone and β-hCG to be 
significantly different in both successful and failed expect-
ant management of tubal EPs, whereas inhibin A, activin 
A, and high sensitivity C-reactive protein were unlikely to 
improve selection for conservative management.41

Innovations/other

Innovations in surgical management of EPs may provide 
better immediate and future fertility outcomes. Studies 
such as the DEMETER trial have shown that fertility rates 
between medical treatment and conservative surgery are 
not significantly different.42,44 A recent trial exploring the 
effectiveness of laparoscopic partial tubal resection with 
end-to-end anastomosis found significantly higher postop-
erative fallopian tube patency compared to controls.45 
There was no significant difference between ovarian func-
tion, operation time, intra blood β-hCG recovery time, and 
hospital time compared with the control group.45 This 
method, however, may be an effective measure to preserve 
fertility. Uterine artery embolization (UAE) with intrauter-
ine infusion of MTX alone was shown to effectively man-
age EP and preserve fertility.46 UAE with local infusion of 
MTX and 5-fluorouracil (5-FU) has also been studied and 
shown to be effective, but the addition of 5-FU is linked to 
more adverse effects.46 UAE before or after uterine curet-
tage for the treatment of CSP was effective at preventing 
the need for hysterectomy in 11 of 12 patients.47 One of 
the 12 patients in this study required hysterectomy due to 
continued hemorrhage after uterine curettage followed by 
emergent UAE and further curettage.47 High-intensity 

focused US (HIFU) followed by D&C or UAE are addi-
tional methods to treat CSP that have been shown to pre-
serve fertility.4,48 Nonsurgical approaches being studied, 
including HIFU, may offer additional benefits for future 
fertility.

Utility of UAE for successful treatment of EPs and 
bleeding due to EP resolution has also been studied in 
recent years. UAE in conjunction with MTX was shown to 
effectively resolve and control bleeding in the treatment of 
tubal EPs, CSP, cervical EPs, and abdominal EPs.47,49–51 
Use of UAE in an emergent setting has also been shown to 
resolve EPs and control bleeding after a misdiagnosis of 
EP.47 For patients with persistently high β-hCG levels and 
vaginal bleeding after systemic MTX treatment, UAE has 
been shown to be a safe and effective option.52

Hysteroscopy also shows promise for the treatment of 
CSP.53 Hysteroscopy allows for direct visualization of the 
uterine cavity and a CSP, and thus may be a promising 
surgical option.54,55 A recent systematic review revealed 
that hysteroscopic treatment after HIFU or UAE resulted 
in 91% resolution of CSP.53 Larger studies are required to 
further assess the safety of hysteroscopic treatment.

Noninvasive treatments are a continued area of study 
for patients with EPs, especially CSPs. US-guided HIFU 
has been shown to effectively resolve CSP.56 HIFU in this 
study was notably conducted as an outpatient procedure 
2–5 times, with patients experiencing minimal side 
effects.56 In a 2019 meta-analysis comparing UAE and 
HIFU, early management of CSP with HIFU resulted in 
better outcomes, including decreased blood loss, shorter 
hospital durations, and less adverse events; however,  
β-hCG levels took longer to normalize.57

Psychological interventions are also important to con-
sider in the management of EPs. Counseling and patient 
education throughout EP intervention has been shown to 
improve mental health and self-esteem in one randomized 
controlled clinical trial.58 Methods in this trial included 
education on EP medical intervention, the physical and 
psychological complications of interventions, and the sad-
ness, self-esteem, and mental health changes that can be 
seen after an EP. Another randomized control study found 
that patient education, attentive and enhanced periopera-
tive care, including heated blankets, and postoperative and 
discharge education can lower anxiety and depression after 
laparoscopic management of EP.59 Muscle relaxation train-
ing after MTX administration has also been shown to 
reduce anxiety in patients with EPs.60 Overall, psychologi-
cal management and patient education play crucial roles in 
the quality-of-life following an EP.

Implications for practice and/or policy

The reversal of Roe v. Wade offers additional challenges in 
the treatment of EPs. Mifepristone and misoprostol are 
medications that can be given to treat a PUL. These medi-
cations are associated with more rapid exclusion of EP 
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when administered before a definitive diagnosis is made 
and traditional treatment of MTX is started.61 With the 
overturn of Roe v. Wade, some government officials have 
hinted medications traditionally associated with abortion, 
including mifepristone and misoprostol, may no longer be 
readily available. Leading healthcare organizations like 
the American Medical Association and American College 
of Obstetricians and Gynecologists consider all forms of 
healthcare a human right, including abortion and contra-
ception.62 They also state and believe the government 
should not be involved in the patient-physician relation-
ship.63,64 Current legal proceedings and changes to state 
legislature may affect EP treatment and should be consid-
ered in the future management of EPs.

Study limitations

PubMed was the primary search engine for research in this 
publication and allowed for a comprehensive review of 
current medical knowledge of EPs. Literature not found in 
PubMed may not have been included and is one source of 
bias and limitation to this study. Minimization of search 
criteria allowed for inclusion of all relevant papers. 
Overall, there is limited innovation reported in EP diagno-
sis and treatment, thus opening the opportunity for more 
research to be conducted.

Conclusion

This review consolidates current diagnostic and treatment 
strategies for EP. Many tools and markers for EP diagnosis 
along with treatment strategies have been studied and 
shown to be effective; however, the amount of large multi-
center trials within the last 5 years is sparse.

The current diagnostic standard for EP is a combination 
of US imaging and serum levels of β-hCG. Imaging  
mimics make EP difficult to diagnose; however, awareness 
of differentiating features allows for better diagnosis. 
Additional serum markers outside of β-hCG are being 
investigated to confirm diagnosis when US results are 
inconclusive. While not widely used in clinical practice, 
these experimental markers, specifically activin-AB and 
PAPP-A, show promise for EP diagnosis. Utilization of 
these markers may improve outcomes by allowing for ear-
lier diagnosis. In addition, endometrial sampling is promis-
ing for effective EP diagnosis. Review of Table 4 indicates 
that the majority of methods of endometrial sampling have 
100% specificity for diagnosis; however, D&C continues 
to demonstrate the highest sensitivity for diagnostics, thus 
confirming it as the most effective protocol to be used.

Medical, surgical, and expectant management are the 
three main treatment options for the management of EPs. 
MTX is the most common medication given for the treat-
ment of EP and is administered using single or multi-dose 
regimens. However, recent meta-analyses have offered 

conflicting findings regarding success rates and risk of 
adverse effects between the different treatment regi-
mens.28,30–32 As such, there is a need for further investiga-
tion into this area of research. Dosage of MTX is often 
governed by serum levels of β-hCG, with additional doses 
given if β-hCG levels do not decline after MTX adminis-
tration. Medications given in conjunction with MTX, 
such as 5-FU, and procedures, such as UAE, HIFU, and 
D&C, have shown to be effective at resolving extrauterine 
pregnancy.

When medical management alone is contraindicated or 
does not resolve EP, surgical interventions including sal-
pingostomy or salpingectomy are often performed. UAE 
and hysteroscopy are additional surgical procedures being 
studied, especially for the removal of CSPs. Expectant 
management via monitoring of β-hCG levels can be used 
in place of medical management for patients with decreas-
ing or plateaued β-hCG levels; however, more studies are 
required to assess the safety of this form of treatment.3,43

Future fertility is an important factor to consider during 
the treatment of EP. Studies, such as the DEMETER trial, 
have shown no significant difference in fertility rates 
following medical treatment and conservative surgery.42,44 
The ESEP study also showed that salpingotomy and sal-
pingectomy do not significantly affect future pregnancy 
outcomes.39 Nonsurgical approaches being studied, includ-
ing HIFU, may offer additional benefits for future fertility. 
Increasing the number of multicenter trials is necessary to 
demonstrate the efficacy of treatments that improve surgi-
cal outcomes and future fertility after an EP.

Finally, psychological management is a crucial factor in 
successful outcomes following EP diagnosis and treat-
ment. Trials have shown that attention to patient mental 
health, comfort, and education following diagnosis have 
resulted in lower anxiety and depression.58–60 Consideration 
of these factors can improve patient quality-of-life.
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