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Abstract

Interstitial or cornual ectopic pregnancies are a rare form of ectopic pregnancy which account for 2% to 4% of all ectopic pregnancies.
While it is a rare type of ectopic pregnancy, the mortality rate is 6–7 times higher than other ectopic pregnancies. Therefore, early recogni-
tion and accurate diagnosis of an interstitial or cornual ectopic pregnancy is critical for the safety and wellbeing of the patient especially
due to the increased risk of massive hemorrhage. Treatment options include conservative medical management with methotrexate or
surgical intervention with laparoscopy or laparotomy.
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1. Introduction
Ectopic pregnancies are one of the most common gy-

necological emergencies comprising 2% of all pregnancies
in the United States [1,2]. As more and more women delay
child-bearing until their later years, the use of assisted re-
productive technology has increased which has also led to
higher rates of ectopic pregnancies, especially heterotopic
pregnancies and interstitial or cornual pregnancies. Inter-
stitial or cornual ectopic pregnancies are a rare form of ec-
topic pregnancy accounting for only 2% to 4% of all ec-
topic pregnancies [3]. While they are a rare form of ectopic
pregnancy, their mortality rate is high with a mortality rate
of 2% to 2.5% [3,4]. Furthermore, the anatomic location of
an interstitial or cornual pregnancy often leads to a delay
in diagnosis which may increase the incidence of rupture
rates of the ectopic pregnancy. The cornus of the uterus
is dense with vascular tissue due to the anastomosis of the
ovarian artery and the uterine artery. When the ectopic ges-
tational tissue implants in this area, the chorionic villi may
invade the blood vessels in this area which will cause mas-
sive hemorrhage if ruptured. Therefore, early diagnosis and
treatment of an interstitial or cornual ectopic pregnancy is
very important for the patients wellbeing.

2. Discussion
An ectopic pregnancy is when the fertilized egg im-

plants itself outside of the uterine cavity. It is one of the
most common gynecological emergencies and comprises
about 1% to 2% of all pregnancies in the United States
[2]. The most common site of ectopic pregnancies is the
fallopian tubes. Only 2% to 4% of all ectopic pregnan-
cies occur in the interstitial or cornual part of the uterus

[3]. Other rare conditions, such as recurrent ectopic preg-
nancy in the ipsilateral oviduct after previous laparoscopic
partial salpingectomy have also been reported [5]. Often-
times, the terms interstitial ectopic pregnancy and cornual
ectopic pregnancy are used interchangeably. However,
strictly speaking, an interstitial ectopic pregnancy refers to
a gestational sac implantation within the proximal intramy-
ometrial segment of the fallopian tube whereas a cornual
ectopic pregnancy refers to a gestational sac implantation
in the upper lateral cornus of the uterine cavity of a bicor-
nuate uterus [4,6]. While it may be an uncommon type of
ectopic pregnancy, an interstitial pregnancy has a mortality
rate that is 6–7 times higher than other ectopic pregnancies
due to its implantation zone and proximity to the major uter-
ine blood vessels and its susceptibility to rupture at a later
gestational age which may cause severe hemorrhage [7].
Furthermore, the unique anatomic location of the ectopic
pregnancy allows for the myometrial layer of the uterus sur-
rounding the interstitial part of the fallopian tube to protect
the gestational sac and allow it to expand which may de-
lay the rupture of the sac until 7–16 weeks of gestation and
allow for the formation of a large amount of blood vessels
[3,4]. This often results in catastrophic hemorrhage at the
time of rupture due to the rich supply of blood in the area.
Therefore, early diagnosis and timely treatment is critical
to avoid further complications and possible mortality.

Risk factors for interstitial or cornual ectopic preg-
nancy are generally similar to those of all ectopic pregnan-
cies. Past studies have found that pelvic inflammatory dis-
ease, previous pelvic or abdominal cavity surgery, uterine
anomalies or malformations, uterine tumors, and assisted
reproductive technologies all increase the rate of ectopic
pregnancies [2,8–11].
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Table 1. Management Options for Interstitial or Cornual Ectopic Pregnancy
Medical Management Surgical Management

Ideal indications: Indications:

- Hemodynamically stable patient - Hemodynamic instability
- Patient is reliable to adhere to follow-up appointments - Physical exam: peritoneal signs present
- Sonography: no fetal cardiac activity; gestational sac <3.5 cm in diameter;
unruptured mass

- Sonography: fetal cardiac activity; substantial ascites;
ruptured mass

- Beta-hCG levels <5000 mIU/mL - Patient preference or suspected poor patient compliance
- No significant comorbidities or contraindications to methotrexate (e.g., active
pulmonary disease, active peptic ulcer diseae, breastfeeding, intrauterine
gestational sac, thrombocytopenia, immunodeficiency, hepatic disease, renal
disease, leukopenia)

- Significantly elevated beta-hCG levels
- Failure of conservative treatment
- Significant comorbidities or contraindications to medical
management with methotrexate

As with all ectopic pregnancies, the management plan
of action is split into medical management and surgical
management. Management plans for an interstitial or cor-
nual ectopic pregnancy are presented in Table 1. Generally,
treatment plans should be specific to the patient consider-
ing the obstetric history of the patient, the gestational age
of the ectopic pregnancy at time of diagnosis and the need
for preservation of fertility. Traditionally, medical man-
agement consists of single-dose or multi-dose courses of
methotrexate whereas surgical management generally con-
sists of a salpingectomy or salpingostomy. However, due to
the position of the interstitial or cornual pregnancy, a cor-
nual resection is generally necessary if surgical intervention
is warranted.

If an early diagnosis of interstitial or cornual ec-
topic pregnancy can be made while the patient is hemo-
dynamically stable, with a lower beta-human chorionic go-
nadotropin (beta-hCG) level, and at an earlier gestational
age, there is a chance of success with medical management
via methotrexate [3,12]. However, patients should be well
counseled that this conservative medical management has
a relatively high failure rate with past reports showing a
failure rate ranging from 9% to 65% and an operation may
still be necessary if there is rupture of the ectopic preg-
nancy [13,14]. Methotrexate is an antifolate antimetabolite
which can halt the division of cells in the ectopic pregnancy
[15]. Before the administration of methotrexate, blood lab-
oratories with complete blood count, complete metabolic
panel, and beta-hCG should be obtained due to the con-
traindications to methotrexate which include breastfeeding,
intrauterine pregnancy, active peptic ulcer disease, liver
disease, anemia, leukopenia, thrombocytopenia and renal
insufficiency [16]. Systemic administration of methotrex-
ate for an interstitial or cornual ectopic pregnancy generally
follows the same guidelines as all ectopic pregnancies with
either a single-dose or multi-dose treatment course. Beta-
hCG levels must be closely monitored to ensure the effec-
tiveness of the treatment regimen. Past studies have shown
that unruptured ectopic masses in size greater than 3.5 cm
in diameter, with fetal heart beats, and/or with beta-hCG
levels greater than 5000 mIU/mL have a higher propen-

sity for failure of conservative treatment [17]. Studies have
found that the success rates of single-dose methotrexate for
treatment of ectopic pregnancies have decreased as beta-
hCG levels increase. At a beta-hCG level less than 1000
mIU/mL, the success rate has been found to be 98% but this
success rate decreases to 81% if the beta-hCG level is higher
than 10,000 mIU/mL [14,17–20]. Therefore, past studies
have found that medical management with methotrexate
should be used in caution with patients who present with an
ectopic pregnancy and a beta-hCG level higher than 5000
mIU/mL [20]. Traditionally, a beta-hCG threshold of 5000
mIU/mL was utilized as a predictor of the potential suc-
cess of conservative treatment. However, many recent stud-
ies have noted the possibility of utilizing a combination of
methotrexate and mifepristone to treat interstitial ectopic
pregnancies with a high level of serum beta-hCG [21–24].
Past studies have found that the combination of mifepris-
tone and methotrexate have a synergistic effect and could
induce the trophoblast lysis more rapidly than methotrex-
ate alone [24]. While results are promising, more studies
are needed to assess the efficacy of this protocol. A viable
alternative to systemic methotrexate administration is di-
rect methotrexate injection to the interstitial ectopic preg-
nancy either via transvaginal ultrasound guided or laparo-
scopically which has been shown to be a safe and effective
treatment option [25]. Some studies have found that with
the right patient selection, local methotrexate treatment had
a success rate of 91% [3]. Another strategy for conserva-
tive treatment involves uterine artery embolization under
fluoroscopic guidance with or without the use of methotrex-
ate. However, this treatment protocol remains experimental
until more studies can be conducted regardings its safety
and efficacy in the treatment of interstitial ectopic preg-
nancies [26]. Furthermore, there have been some cases
where women treated with uterine artery embolization ex-
perienced endometrial atrophy and infertility [27].

Immediate surgical intervention should be conducted
if the patient exhibits serious signs and symptoms of a rup-
tured ectopic pregnancy or impending shock signs due to
the high mortality rate of interstitial ectopic pregnancies.
Generally, due to its placement, surgical management of an
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interstitial or cornual ectopic pregnancy requires a hysterec-
tomy, wedge resection or partial cornual resection either via
laparoscopy or laparotomy [28–30]. As with any surgical
operation involving the fallopian tube or uterus, adequate
patient education and counseling should be conducted to ed-
ucate the patient regarding future fertility and possible risk
of uterine rupture in subsequent pregnancies. Traditionally,
treatment of an interstitial or cornual ectopic pregnancy was
via hysterectomy or cornual resection. Intraoperatively, to
minimize blood loss, there have been a wide variety of
different techniques reported including laparoscopic injec-
tion of vasoconstrictors, vaginal misoprostol insertion, lig-
ation of the ascending branches of the uterine vessel, uter-
ine devascularization, the use of fibrin glue, or the use of
tourniquets [31–34]. With recent advances in minimally in-
vasive surgeries, in women who still require fertility and
with an interstitial ectopic pregnancy at an earlier gesta-
tional age, a laparoscopic cornuostomy may be considered
but gestational tissue should be removed as completely as
possible to avoid further complications [3,35,36]. The la-
paroscopic cornuostomy is a more conservative surgical ap-
proach which can better preserve the integrity of the uterus
to aid in future fertility. To prevent the risk of uterine rup-
ture in future pregnancies, all efforts should be made in the
preservation of normal uterine tissue, avoid excessive elec-
trocauterization, minimal excision of the cornual tissue, and
suture closure of the defect [33,37,38]. The type of suture
used intraoperatively can decrease the intraoperative blood
loss and ensure optimal myometrial status. Past studies
have presented a wide variety of sutures that may be utilized
during the interstitial or corneal pregnancy operation in-
cluding a square suture to achieve hemostasis by compres-
sion, an encircling suture which may act like a tourniquet
around the ectopic gestational sac, automatic staplers, and
the use of endoloop or stapler devices [39]. During subse-
quent pregnancies, close antenatal surveillance is necessary
to monitor the risk of uterine rupture and decrease the inci-
dence of recurrent cornual or interstitial ectopic pregnan-
cies. Usually, future pregnancies will require cesarean de-
liveries to reduce the risk of uterine rupture in labor [26,37].

3. Conclusions

Interstitial ectopic pregnancy is a rare type of ectopic
pregnancy but it has a high mortality rate. Early recognition
and accurate diagnosis of an interstitial or cornual ectopic
pregnancy is critical for the safety and wellbeing of the pa-
tient especially due to the increased risk of massive hem-
orrhage. With advances in both diagnostic techniques and
advances in minimally invasive surgery, interstitial preg-
nancies can be treated with success either medically or sur-
gically. The hemodynamic status of the patient as well as
any future fertility desires can assist both the patient and
physician in making a decision regarding treatment modal-
ity.
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