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Histopathological Findings of Ectopic Pregnancy in 
Contraceptive-Wearing Woman
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Abstract

In normal pregnancy, the egg is fertilized in the fallopian tube. It later 
moves into the uterus, where it implants into the uterine endometri-
um. Therefore, implantation of the fertilized egg into the endome-
trium is not observed in many women using contraceptives. However, 
if the fallopian tubes are diseased or abnormal, the fertilized egg can-
not travel to the endometrium. Thus, the fertilized egg is implanted 
in tissues other than the uterus, resulting in an ectopic pregnancy. 
In most cases of ectopic pregnancy, the fertilized egg is implanted 
into the left or right fallopian tube or in tissues other than the fal-
lopian tubes such as the ovary. With laparoscopic surgery, the scars 
are small, and the pain and physical burden are also much lesser than 
those with open surgery; thus, the patient can be rehabilitated im-
mediately. Laparoscopic surgery is preferred for the termination of 
ectopic pregnancies because the patients recovered quickly physically 
after surgery and can be discharged in a short period. This paper pre-
sents our experience in treating a 37-year-old woman who had a tubal 
pregnancy despite using a contraceptive. Contrast-enhanced magnetic 
resonance imaging showed a gestational sac within the right fallopian 
tube. Laparoscopic surgery was performed to resect the right fallo-
pian tube. Pathological examination suggested that the ectopic preg-
nancy occurred at the organogenesis stage 9 weeks after fertilization. 
The pathological findings revealed subpopulations of cells from the 
ectoderm that were separated from other cells and more specifically 
formed spinal and ovarian structures. The implantation of the ferti-
lized egg into the endometrium is not observed in many women using 
contraceptives. However, in rare cases, ectopic pregnancy occurs in 
women using contraceptives; thus, caution is necessary in diagnosis 

and treatment. This report presents valuable surgical pathological 
findings from such a rare case of ectopic pregnancy to understand the 
differentiation into each tissue during organogenesis.
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Introduction

Ectopic pregnancy refers to the implantation of a fertilized egg 
in tissues other than the endometrium. It is classified into four 
types depending on the implantation site of the fertilized egg: 
fallopian tube pregnancy, interstitial pregnancy, cervical preg-
nancy, and ovarian pregnancy. Among them, fallopian tube 
pregnancy is the most common, accounting for more than 95% 
of all ectopic pregnancy cases [1]. Of fallopian tubal preg-
nancies, the ampulla is the most common site of implantation 
(80%), followed by the isthmus (12%), fimbria (5%), cornua 
(2%), and others (1%) [2]. Studies have shown that ectopic 
pregnancies occur in approximately 0.5-2% of all pregnan-
cies [3]. In particular, women who have pelvic organ inflam-
mation, abdominal surgery, or a history of ectopic pregnancy 
have increased risk of ectopic pregnancy [4]. In recent years, 
the incidence of ectopic pregnancy has been increasing, given 
the increase in the number of women suffering from sexually 
transmitted diseases such as chlamydia and those undergoing 
infertility treatments (in vitro fertilization/embryo transfer) [5].

Fallopian tube pregnancy is frequently associated with 
pelvic inflammatory disease, which may lead to fallopian tube 
stenosis. This condition prevents the fertilized egg from mov-
ing toward the uterus, causing it to attach to the tube itself. 
The symptoms of fallopian tube pregnancy include abdomi-
nal pain and vaginal bleeding. The first diagnostic step is to 
confirm the pregnancy with human chorionic gonadotropin 
(hCG) testing; next, transvaginal ultrasound is performed to 
determine the location of the pregnancy and fetal heartbeat 
[6, 7] (Supplementary Material 1, www.jocmr.org) [8]. Un-
complicated ectopic pregnancies often resolve spontaneously 
and are usually difficult to diagnose. Since an ectopic preg-
nancy presents with symptoms similar to those of a normal 
pregnancy, such as morning sickness, abdominal pain, and 
abnormal vaginal bleeding, there are no subjective symptoms 
suggestive of an ectopic pregnancy. In addition, many women 
are unaware that they are pregnant and misidentify abnormal 
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vaginal bleeding as menstruation. Women who have irregular 
menstruation or irregular vaginal bleeding on a regular ba-
sis may have hidden diseases other than ectopic pregnancy. 
Laparoscopy or laparotomy can also be performed to visually 
confirm an ectopic pregnancy. These procedures are generally 
performed for women presenting signs of an acute abdomen 
and hypovolemic shock.

Patients with unruptured ectopic pregnancy are typically 
hemodynamically stable with low, declining β-hCG concen-
trations (< 3,000 IU/L) [6] (Supplementary Material 1, www.
jocmr.org) [8]. Fetuses from ectopic pregnancies may survive 
for several weeks. Exceptionally, there are recorded cases of 
ectopic pregnancies (abdominal pregnancy) with live birth. 
However, in many cases, they will eventually die because no 
tissue outside the uterus can provide their blood supply. In 
many cases, the structures containing the fetus rupture after 
about 6 to 16 weeks, long before the fetus can survive, howev-
er, unruptured ampullary ectopic pregnancy at 16-week period 
of gestation with live fetus [7]. Complicated cases may involve 
tubal abortion or rupture, which can lead to intra-abdominal 
bleeding and shock. Tissue rupture in an ectopic pregnancy 
can cause severe bleeding and can be life-threatening to the 
mother. The later the rupture, the greater the blood loss and 
the higher the risk of death. However, if the ectopic pregnancy 
is treated before it ruptures, the risk of death is decreased. Al-
though uncomplicated cases are treated conservatively (e.g., 
methotrexate or expectant management), complicated cases 
require surgical removal. In cases of abdominal pain in women 
of reproductive age, ruptured ectopic pregnancy should be 
ruled out.

Properly used contraceptives mostly prevent pregnancy 
by suppressing ovulation rather than preventing normal preg-
nancy implantation. However, ectopic pregnancy should be 
suspected in women using contraceptives, showing signs of 
pregnancy, such as elevated hCG levels, as seen in this case. 
Accurate diagnosis and treatment are very important in such 
cases. This study showcases valuable surgical histopathologi-
cal findings from cases of ectopic pregnancy for understanding 
the differentiation into each tissue during the stage of organo-
genesis.

This study involves human participants and was approved 
by an Ethics Committee(s) and Institutional Board(s). The ex-
periments with human tumor tissues derived from patients with 
high-grade serous ovarian cancer were conducted at Shinshu 
University and National Hospital Organization Kyoto Medical 
Center in accordance with institutional guidelines (i.e., IRB 
approval no. M192, H31-cancer-2) [9].

Case Report

Investigations

In July 2022, a 37-year-old woman had an intrauterine device 
(IUD; FD-1, Fuji Latex Ltd., Tochigi, Japan) inserted in her 
uterus. She experienced menstruation in September 2022 and 
no menstruation for 7 weeks thereafter. In November 2022, 
she visited a nearby obstetrics and gynecology clinic. Clini-

cal presentation of ectopic pregnancy occurs at a mean of 7.2 
weeks after the last normal menstrual period, with a range of 4 
to 8 weeks [10]. Later presentations are more common in com-
munities deprived of modern diagnostic ability. At that time, 
her urine hCG concentration was used, and it was thought 
that she might be pregnant. However, ectopic pregnancy was 
suspected because ultrasound imaging did not reveal a GS in 
the uterus. She did not experience intra-abdominal bleeding. 
Ectopic pregnancy should be suspected if the hCG level is ≥ 
2,000 IU/L and no GS is observed in the uterus (Supplemen-
tary Material 1, www.jocmr.org) [11, 12].

Methods

Blood test

To check the patient’s pregnancy status and physical condi-
tion, hCG, blood glucose level, serum ferritin level, irregular 
antibodies (index marker for pregnancy status and pregnancy 
maintenance), presence or absence of various infectious dis-
eases (human immunodeficiency virus 1/2 (HIV 1/2) antigen, 
hepatitis B type virus (HBV) antigen, hepatitis C type virus 
(HCV) antibody, treponema pallidum (TP) antibody, etc.) were 
measured, using blood collected from patients at the clinical 
laboratory department of general medical institutions.

Magnetic resonance imaging (MRI) examination

To determine the patient’s pregnancy status and the location 
of the gestational sac (GS), a contrast-enhanced MRI exami-
nation was performed (Vantage Centurian: Vantage Galan 3T 
MRT-3020, Canon Medical Systems, Inc., Ohtawara, Tochigi, 
Japan). According to the rules of Japanese general medical in-
stitutions, non-contrast MRI examinations for pregnant wom-
en are always performed in one stage, and after image evalua-
tion, contrast-enhanced MRI examinations are performed only 
when it is determined that contrast-enhanced examinations are 
unavoidable for diagnosis.

Laparoscopic surgery

To resect the left fallopian tube where GS was noted, laparo-
scopic surgery was performed for the patient with the ectopic 
pregnancy (ENDOEYE FLEX 3D, Olympus Corporation, 
Shinjuku, Tokyo, Japan).

Results

Blood testing of serum α-hCG levels and other indices

Changes in serum hCG over 48 h can be used to define the 
hCG ratio, which is calculated as follows: hCG ratio = hCG 
at 48 h/hCG at 0 h [13]. An hCG ratio of 0.87 (i.e., a 13% 
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decrease in hCG over 48 h) has 93% sensitivity and 97% speci-
ficity for predicting a failing pregnancy of unknown location 
[13]. Unfortunately, there is no single method to characterize 
the pattern of serum hCG change over 48 h in women clas-
sified with a pregnancy of unknown location who are subse-
quently diagnosed with an ectopic pregnancy [13]. When the 
patient first came to our general hospital, her blood test results 
showed a serum hCG level of 9,316. Forty-eight hours later, 
her serum hCG level was 3,773. Her hCG ratio after 48 h was 
0.405 (a 59.5% reduction in serum hCG).

Her blood sugar level, serum iron level, and irregular an-
tibodies were 106 mg/dL, 46 g/dL, and negative, respectively. 
She was tested for HIV 1/2, HBV, HCV, and TP to confirm 
the presence or absence of viral infections. Her results were 
as follows: HIV 1/2 (0.05 S/CO), HBV (HB antigen quantita-
tive: < 0.02 IU/mL), HCV (HCV antibody: 0.1 S/CO), and TP 
qualitative antibody level (0.08 S/CO). However, in vivo in-
flammation was indicated because her C-reactive protein was 
high (0.29 mg/dL).

Findings from MRI examination

Plain pelvic MRI and contrast-enhanced MRI were performed 

as the patient did not wish to continue her pregnancy. Ectopic 
pregnancy was suspected because MRI showed a cystic le-
sion with ring-shaped diffusion restriction and contrast en-
hancement in the right fallopian tube (Fig. 1a, b). No struc-
tures suggestive of a GS were observed in the cavity of the 
uterus. Mild endometrial thickening was observed. A small 
amount of intraperitoneal fluid was noted, but bloody ascites 
was negative, in other words, no intra-abdominal bleeding 
is observed. Contrast-enhanced MRI study revealed that the 
bilateral ovaries were not normal. The IUD was located in 
the isthmus of the uterus (Supplementary Material 2, www.
jocmr.org). Scarring from the previous cesarean section was 
noted. Pregnancy in the right fallopian tube was suspected 
due to various findings on MRI examination (Fig. 1a, b; Sup-
plementary Material 2, www.jocmr.org). A cyst was observed 
on the dorsal side of the left ovary, suggesting the develop-
ment of an ovarian or paraovarian cyst, a lesion resembling 
a cyst was noted in the right ovary (Supplementary Material 
2, www.jocmr.org).

Tissue findings

Villi, trophoblasts, and embryos were observed in the fallo-

Figure 1. Diagnosis of ectopic pregnancy by contrast-enhanced MRI and histopathological examination. (a) The result described 
from contrast-enhanced MRI examination (T2w Tra) shows the possibility of ectopic pregnancy. The white dotted area shown in 
a is presented as panel b. (b) The GS in the right fallopian tube is indicated by a white spherical structure. Ectopic pregnancy 
was suspected because MRI showed a cystic lesion with ring-shaped diffusion restriction and contrast enhancement in the right 
fallopian tube. (c) A specimen of the resected right fallopian tube was used for pathological diagnosis. The black dotted area 
shown in panel c is presented as panel d. (d) Histopathological examination reveals the histology of the developing fetus during 
the growth period. GS: gestational sac; MRI: magnetic resonance imaging.
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pian tubes. Nucleated erythrocytes were observed in the blood 
vessels of the villi. Ectopic pregnancy was confirmed based 
on these tissue findings. Fetal malformations or malignancies 
were not suspected.

Findings by pathological diagnosis

A specimen of the resected right fallopian tube was used for 
pathological diagnosis (Figs. 1c, d, 2, Supplementary Mate-
rial 3, www.jocmr.org). Villus-like structures and hemorrhages 
were observed. Based on the pathological examination find-
ings, ectopic pregnancy occurred during the organogenesis pe-
riod around the ninth week after fertilization (Figs. 1c, d, 2). 
There is no difference in the structure of the reproductive tract 
between males and females during the early stages of develop-
ment. The Wolffian and Mullerian tubes are formed early in 
development (Supplementary Material 1, www.jocmr.org) [14, 
15]. In females, the left and right Mullerian ducts fuse to form 
the uterus and the upper part of the vagina as the fetus devel-
ops. The unfused tissue becomes the fallopian tube, and the 
Wolffian ducts degenerate. If union is incomplete, the struc-
ture of the uterus and vagina will be malformed. On the other 
hand, in males, the Mullerian ducts degenerate, and Wolffian 
ducts develop into the vas deferens. The initial stage of oviduct 
formation in the upper part of the Mullerian duct outside the 
left and right genital ridges is recognized. The Mullerian ducts 
appear to atrophy. This fetus is most likely a girl (Fig. 2).

The pathological examination showed the development 
of the genital ridge (Figs. 1c, d, 2, Supplementary Material 

3, www.jocmr.org). The genital ridge (or gonadal ridge) is the 
precursor to the gonads. Initially, the genital ridge consists 
mainly of mesenchyme and cells of underlying mesonephric 
origin. Once oogonia enter this area, they attempt to associ-
ate with these somatic cells. The pathological results sug-
gested that the fetus may be female. Development proceeds, 
and the oogonia become fully surrounded by a layer of cells 
(pre-granulosa cells). That is, the genital ridge is formed from 
the mesenchyme and coelomic epithelium at about 4 weeks of 
gestation and will ultimately provide somatic cells to the folli-
cle (Figs. 1c, d, 2, Supplementary Material 3, www.jocmr.org).

Discussion

An ectopic pregnancy is when the fertilized egg implants 
somewhere other than the endometrium. Fallopian tubal preg-
nancies are the most common and account for approximately 
95% of ectopic pregnancies [1]. The risk factors for ectopic 
pregnancy are thought to include pelvic inflammation and fer-
tility treatments. The case we report here is the development 
of an unruptured fallopian tubal pregnancy in a woman using 
a contraceptive. In a fallopian tubal pregnancy, a tubal abor-
tion or tubal rupture may occur, and the patient may die from 
shock due to excessive bleeding. Therefore, early diagnosis 
and treatment of fallopian tubal pregnancy are important. If 
the fallopian tube pregnancy is small and unruptured, drug 
therapy may be considered in addition to surgical treatment. 
Administration of methotrexate (MTX) (Supplementary Ma-
terial 1, www.jocmr.org) [16], a kind of anticancer drug, is 

Figure 2. Structure of various tissues of the growing fetus via histopathological examination. Histopathological examination re-
veals the structure of various tissues of the growing fetus after the ninth week of pregnancy. The images show the development 
of the neural tube (spinal cord), hindgut, and dorsal aorta. Pathological examination shows the development of the genital ridge. 
The genital ridge (or gonadal ridge) is the precursor to the gonads. Initially, the genital ridge consists mainly of mesenchyme and 
cells of underlying mesonephric origin. Once oogonia enter this area, they attempt to associate with these somatic cells. Patho-
logical results suggest that the fetus may be female.
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considered [17]. In many cases, surgical treatment is per-
formed to remove the fetus and a portion of the affected organs 
from the implantation site. In addition, surgical treatment is 
performed in cases where MTX treatment is ineffective. Com-
bination therapy with gefitinib, an epidermal growth factor 
receptor tyrosine kinase inhibitor, and MTX was suggested to 
be more effective than MTX alone. However, a recent clinical 
trial did not show the greater efficacy of combination therapy 
than MTX alone [18]. In addition, higher incidences of diar-
rhea and rash were observed with combination therapy than 
MTX alone [18].

Conclusion

The implantation of the fertilized egg into the endometrium is 
not observed in many women using contraceptives. However, 
in rare cases, ectopic pregnancy occurs in women using contra-
ceptives; thus, caution is necessary in diagnosis and treatment. 
Laparoscopic surgery is performed as surgical treatment for 
many ectopic pregnancies worldwide. Recently, laparoscopic 
surgery has also been safely performed for ectopic pregnan-
cies at rare sites. Emergency surgery has also been performed 
quickly and safely for cases of ectopic pregnancy with massive 
bleeding. Laparoscopic surgery is considered to be useful even 
for patients with unstable hemodynamics if there is sufficient 
cooperation with a general managing physician and the medi-
cal system of the facility is well established.

Supplementary Material

Suppl 1. Measurement of serum hCG concentration. Trans-
vaginal ultrasound imaging. Wolffian and Mullerian ducts. 
Methotrexate.
Suppl 2. Clinical findings described by contrast-enhanced 
MRI imaging examinations.
Suppl 3. Clinical findings described by histopathological im-
aging examinations.
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