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Abstract

Background: The similarities in clinical features between ruptured corpus luteum cyst (RCLC) with undiagnosed intrauterine pregnancy
in the early first trimester (RCLC-P) and ruptured ovarian pregnancy are well established. However, the identification of differences
between these two morbid conditions is important to determine the causes and manage the hemoperitoneum without devastation of
pregnancy in RCLC-P. Furthermore, the pregnancy outcomes after laparoscopic surgery in women with RCLC-P are not recognized.
Methods: Retrospective observational study of six women with RCLC-P and seven women with ruptured ovarian pregnancy. Results:
All cases were referred under strong suspicion of ruptured ectopic pregnancy due to lower abdominal pain and positive urinary pregnancy
test after spontaneous conception. The estimated median number of gestational weeks in RCLC-P (5 weeks) was significantly lower than
that for ruptured ovarian pregnancy (7 weeks). At triage, the median serum levels of beta-human chorionic gonadotropin (β -hCG)
were significantly lower in RCLC-P (592 IU/L) than ruptured ovarian pregnancy (3723 IU/L) (p = 0.01). In all six cases with RCLC-P,
laparoscopic ovary-sparing surgerywas performed. Among the four womenwho received postoperative supplementation of progesterone,
uneventful vaginal delivery occurred at term in three cases. Conclusions: Early gestational age and lower serum β -hCG levels at triage,
as well as non-declining levels of serum β -hCG on the day after surgery, were significant predictors of RCLC-P rather than ruptured
ovarian pregnancy. Laparoscopic surgery was a feasible option for the management of RCLC-P with appropriate postoperative luteal
support to achieve successful obstetric outcomes.
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1. Introduction

The occurrence of both a ruptured corpus luteum cyst
(RCLC) with an undiagnosed intrauterine pregnancy in the
early first trimester (RCLC-P) [1–3] and a ruptured ovarian
pregnancy [4] is rare. Nevertheless, these are potentially
life-threatening acute abdominal events that can manifest
with similar clinical signs and symptoms, including sud-
den abdominal pain with hemoperitoneum, undetectable in-
trauterine gestation, and a positive urinary pregnancy test at
triage [1–4].

The differentiation of RCLC-P from ruptured ovar-
ian pregnancy is empirically difficult [2,3]. Therefore, an
unidentifiable intrauterine gestational sac in women with
a RCLC due to an early gestational age presents a diag-
nostic and therapeutic challenge to treating physicians, par-
ticularly in the emergency setting. There are other poten-
tial morbid conditions with acute hemoperitoneum and/or
acute abdomen in the presence of an undiagnosed intrauter-
ine pregnancy that need to be differentiated from a RCLC-
P. These include ruptured heterotopic pregnancy [5], rup-
tured ovarian endometrioma in early pregnancy [6], in-
dolent ovarian cyst with an alternative bleeding source
in early pregnancy [7], and ovarian hyperstimulation syn-

drome with massive ascites mimicking hemoperitoneum in
early pregnancy [8] (Table 1, Ref. [4–8]).

An RCLC can be conservatively managed in most
cases, regardless of the presence of pregnancy [9,10]. How-
ever, following the manifestation of increased peritoneal
bleeding and/or worsening of uncontrollable symptoms
(e.g., abdominal pain), surgical intervention is required
[11]. When pregnant women with RCLCs require surgi-
cal intervention, minimizing the perioperative risks for both
the mother and fetus poses a challenge to treating physi-
cians [1]. Furthermore, if the corpus luteum cyst ruptures
in the early first trimester prior to completion of the luteo-
placental shift, maintaining the pregnancy through proges-
terone supplementation in a timely manner to minimize the
potential risk of miscarriage is also a concern [1,12,13].

In recent years, the laparoscopic approach has become
a feasible option for the surgical management of a RCLC
[1–3,11]. However, reports on the surgical management of
acute hemoperitoneum due to RCLC-P, particularly those
focused on the perioperative differential diagnosis from a
ruptured ovarian pregnancy, remain limited [2,3]. In addi-
tion, the pregnancy outcomes of cases with RCLC-P after
surgery have not been well documented in case series.
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Table 1. Potential morbid conditions with acute hemoperitoneum and/or acute abdomen in presence of an undiagnosed
intrauterine pregnancy that need to be differentiated from a ruptured corpus luteum cyst with an undiagnosed intrauterine

pregnancy in the early first trimester.
Morbid condition Reference

Ruptured ovarian pregnancy [4]
Ruptured heterotopic pregnancy [5]
Ruptured ovarian endometrioma in early pregnancy [6]
Indolent ovarian cyst with an alternative bleeding source in early pregnancy [7]
Ovarian hyperstimulation syndrome with massive ascites mimicking hemoperitoneum in early pregnancy [8]

The objective of this study was to report the similar-
ities and differences in clinical features between RCLC-P
and ruptured ovarian pregnancy in a small case series. In
addition, the pregnancy outcomes after single-port laparo-
scopic surgery [14,15] and immediate initiation of post-
operative supplementation of progesterone in women with
RCLP-P were assessed.

2. Materials and methods
2.1 Patient selection

This retrospective observational study was performed
by reviewing the electronic chart records at Gifu Prefec-
tural Tajimi Hospital (Tajimi, Japan) between January 2015
and December 2020. The collected data included patient
demographics, surgical outcomes in women with RCLC-P
or ruptured ovarian pregnancy, and postoperative obstetric
outcomes in women with RCLC-P (Fig. 1). Only women
with an estimated gestational duration that had been calcu-
lated from their last menstrual period and available history
of sexual intercourse were enrolled.

2.2 Preoperative management of patients
For women with a positive urinary pregnancy test and

acute abdominal symptoms who were transferred to the
emergency department, the presence of an intrauterine ges-
tational sac was examined. This was achieved through
transvaginal ultrasonography along with assessment and
management of the hemodynamic condition of patients
[14].

The serum levels of beta-human chorionic go-
nadotropin (β -hCG) were immediately determined. In case
of concern for hemodynamic instability due to the presence
of significant hemoperitoneum on ultrasonography, rapid
fluid resuscitation was initiated for emergency surgical in-
tervention.

2.3 Surgical procedures
In each case, gasless single-port laparoscopic surgery

with a surgical view secured by the abdominal wall-lift
method [14,15] was performed under endotracheal general
anesthesia. Placement of a uterinemanipulator was avoided
when the possibility of an intrauterine pregnancy could not
be completely ruled out.

If increased peritoneal bleeding (>500 mL) was en-

countered during surgery (Fig. 2A), an intraoperative blood
salvage unit was operated, and processed autologous blood
was transfused back into the patient [16]. To achieve
hemostasis in cases with a RCLC, the hemorrhaging portion
of the ruptured cyst (Fig. 2C, arrow) was exposed by re-
moving blood coagula (Fig. 2B, arrow). This was followed
by hemostatic suturing with an Endo Stitch suturing device
(Covidien Japan, Tokyo, Japan) (Fig. 2D). In case suturing
was insufficient to achieve hemostasis, partial ovarian re-
section was concomitantly performed.

2.4 Postoperative management

At 1 and 3 days after surgery, a complete blood
count was conducted to assess anemia, and the levels of
C-reactive protein were measured to examine infectious
morbidity. In cases with ruptured ovarian pregnancy, se-
rial measurements of the serum levels of β -hCG were per-
formed every other day, until 50% of the pre-treatment lev-
els were achieved. This was followed by weekly mea-
surements until the serum levels of β -hCG were decreased
below the cutoff level (<6 mIU/mL) [14]. In cases with
strong suspicion of RCLC-P based on surgical findings, ul-
trasonography was repeated for the detection of intrauterine
gestational sac. This was accompanied by serial measure-
ments of the serum levels of β -hCG by the time of intrauter-
ine gestational sac detection [1]. In cases with confirmed
RCLC-P, progesterone (50 mg/body) was administered in-
tramuscularly every other day until 8–9 weeks of gestation
under a local management policy [1].

In cases with RCLC-P, patients were discharged af-
ter confirming the absence of pregnancy-related morbid-
ity. Thereafter, early postoperative complications (within
30 days) were monitored. In addition, the obstetric course
was carefully managed in women with RCLC-P.

2.5. Statistical analyses

All statistical analyses were performed using the Mi-
crosoft Excel software Version 16.52 (Redmond, WA,
USA) with the add-in software StatPlus:mac Pro (Analyst-
Soft Inc., Walnut, CA, USA). Because of the non-normal
distribution of variables in the current case series, as as-
sessed by the Kolmogorov–Smirnoff test, the median and
range (minimum–maximum) were used to express the re-
sults. The Mann–Whitney U test was used to compare the
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Fig. 1. Flow chart of the case series. Among thirteen cases with significant hemoperitoneum and positive pregnancy test receiving
emergency laparoscopic surgery, six cases with ruptured corpus luteum cyst with an undiagnosed intrauterine pregnancy in early first
trimester (RCLC-P) and seven cases of ruptured ovarian pregnancy with histological confirmation of chorionic villi in the excised tissue
materials were identified. In cases with RCLC-P, who wished continuation of pregnancy, live birth was achieved in three cases while
spontaneous miscarriage occurred in two cases.

continuous variables between the two groups. The differ-
ences in the proportions of the categorical variables were
evaluated using the chi-squared test. A p-value < 0.05 de-
noted statistically significant difference.

The present study was approved (Protocol #2020-35)
by the institutional review board of Gifu Prefectural Tajimi
Hospital. Only women who consented to have their clinical
information used for research purposes were included in the
study cohort. The datasets generated and analyzed during
the present study are not publicly available, as they contain
information that could compromise patient confidentiality.
They are available from the corresponding author on rea-
sonable request.

3. Results
Seven cases after spontaneous conception were com-

plicated by a RCLC during pregnancy in the first trimester.
After excluding one case with a RCLC at 7 weeks of gesta-
tion, in which the presence of an intrauterine gestational sac
was evident at triage, six cases with RCLC-P were enrolled.
Seven cases of ruptured ovarian pregnancy after sponta-
neous conception were included after histological confir-
mation of chorionic villi in the excised tissue materials.

The clinical background characteristics of the women
who underwent emergent laparoscopic surgery for RCLC-P
or ruptured ovarian pregnancy are shown in Table 2. There
were no differences between the two groups in age, body

mass index, mode of conception, parity, initial symptoms,
or hemoglobin levels at triage.

The number of RCLC-P cases for a given estimated
gestational age at the time of surgery were two, three, and
one cases at 4, 5, and 6 weeks, respectively. The number of
ruptured ovarian pregnancies were two, four, and one cases
at 6, 7, and 8 weeks, respectively. The median number of
estimated gestational weeks in RCLC-P (5 weeks) was sig-
nificantly lower than that for ruptured ovarian pregnancy (7
weeks). The median serum levels of β -hCG at triage were
significantly lower in RCLC-P (592 IU/L, range: 112–1684
IU/L; 95% confidence interval: 81–1362 IU/L) versus rup-
tured ovarian pregnancy (3723 IU/L, range: 1099–40,250
IU/L; 95% confidence interval: –657–27,124 IU/L).

The surgical outcomes are shown in Table 3. In
RCLC-P, the surgical procedures employed were partial
ovarian resection with hemostatic suturing in three cases
and hemostatic suturing in two cases. In one patient who did
not wish to continue her pregnancy, intrauterine evacuation
was performed after hemostatic suturing. In cases of rup-
tured ovarian pregnancy, the surgical procedures employed
were removal of gestational products with hemostatic sutur-
ing in three cases, partial ovarian resection with hemostatic
suturing in two cases, and salpingo-oophorectomy in two
cases. Conversion to multi-port laparoscopic surgery or la-
parotomy was not necessary in the current case series.
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Fig. 2. A ruptured corpus luteum cyst without identification of intrauterine gestational sac at 4 weeks of gestation after spon-
taneous conception in a 21-year-old, gravida 1 para 0, woman. The serum levels of β -hCG at triage were 409 IU/L. (A) Under
single-port laparoscopic observation, pooled blood (930 mL) was rapidly irrigated and suctioned for processing of intraoperative salvage
and transfusion of autologous blood (460 mL). (B) Blood coagula over the hemorrhaging corpus luteum (arrow) was removed. (C) The
ruptured site of the corpus luteum cyst with continuous bleeding (arrow) was exposed. (D) Hemostasis was achieved by suturing with
an Endo Stitch suturing device. Progesterone was not supplemented due to the unwillingness of the patient to continue the pregnancy.
Spontaneous miscarriage occurred after postoperative identification of the intrauterine gestational sac.

Table 2. The clinical features of the women who underwent emergent laparoscopic surgery for a ruptured corpus luteum cyst
with an undiagnosed intrauterine pregnancy in the early first trimester (n = 6) and ruptured ovarian pregnancy (n = 7).

Variables Ruptured corpus luteum cyst Ruptured ovarian pregnancy p value

Age (year; Median [range]) (Mean ± SD) 29 (21–35) (28.2 ± 5.7) 32 (30–35) (31.7 ± 1.9) 0.25
Body mass index (kg/m2; Median [range]) (Mean ± SD) 20.3 (18.4–23.3) (20.8 ± 1.9) 19.5 (18.8–28.1) (21.4 ± 3.4) 0.83
Parity (number [%]) 0.72
Nulliparity 4 (66.7) 4 (57.1)
Multiparity 2 (33.3) 3 (42.9)
Mode of conception
Spontaneous 6 (100) 7 (100) N.S.
Signs and symptoms (number [%]) N.S.
Lower abdominal pain 6 (100) 7 (100)
Estimated gestational weeks (weeks; Median [range]) (Mean ± SD) 5 (4–6) (4.8 ± 0.8) 7 (6–8) (6.9 ± 0.7) <0.005
Pre-operative diagnosis at referral (number [%]) N.S.
Ruptured ectopic pregnancy 6 (100) 7 (100)
Hemoglobin value at triage (g/dL; Median [range]) (Mean ± SD) 10.0 (8.4–11.9) (10.2 ± 1.2) 11.3 (9.0–13.5) (11.4 ± 1.8) 0.22
Serum β -hCG value at triage (IU/L; Median [range]) (Mean ± SD) 592 (112–1684) (721.5 ± 610) 3723 (1099–40,250) (13,233 ± 15,019) 0.01

SD, standard deviation; N.S., not significant; hCG, human chorionic gonadotropin.
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Table 3. The surgical outcomes of women who underwent emergent laparoscopic surgery for a ruptured corpus luteum cyst with an undiagnosed intrauterine pregnancy in the early
first trimester (n = 6) and ruptured ovarian pregnancy (n = 7).

Variables Ruptured corpus luteum cyst Ruptured ovarian pregnancy p value

Surgical procedure (number [%]) N.S.
Partial ovarian resection with hemostatic suturing 3 (50.0) 2 (28.6)
Hemostatic suturing 2 (33.3) -
Hemostatic suturing with intrauterine evacuation 1 (16.7) -
Removal of gestational products with hemostatic suturing - 3 (42.9)
Salpingo-oophorectomy - 2 (28.6)

Operation time (minute; Median [range]) (Mean ± SD) 62.5 (47.0–95.0) (66.8 ± 19.3) 59.0 (43.0–93.0) (62.9 ± 16.4) 0.67
Blood loss (mL; Median [range]) (Mean ± SD) 325 (50–930) (395 ± 305) 180 (20–900) (324 ± 335) 0.5
Blood transfusion (number [%]) N.S.

Bank blood 0 (0) 0 (0)
Intraoperative blood salvage and donation, amounts of transfused autologous blood (mL) 2 (33.3), 200, 460 2 (28.5), 450, 507

Serum β -hCG a day after surgery (IU/L; Median [range]) (Mean ± SD) 649 (72–1632)* (773 ± 567) 1545 (530–10,285) (4114 ± 4305) 0.09
Ratio of serum β -hCG change (value of a day after surgery divided by value at triage) (Median [range]) (Mean ± SD) 1.04 (0.64–2.51)* (1.25 ± 0.73) 0.40 (0.24–0.52) (0.39 ± 0.11) 0.004
C-reactive protein a day after surgery (mg/dL; Median [range]) (Mean ± SD) 1.25 (0.32–6.18) (2.30 ± 2.08) 0.78 (0.29–1.42) (0.83 ± 0.46) 0.21
Postoperative days at identification of intrauterine gestational sac (days; Median [range]) (Mean ± SD) 5 (2–6) (4.4 ± 1.5) N/A
Additional treatment (number [%]) N/A

Progesterone supplementation 4 (66.7)
None without wish to continue pregnancy 2 (33.3)

Postoperative hospital stay (day; Median [range]) (Mean ± SD) 5 (4–14) (7.8 ± 4.8) 4 (3–4) (3.7 ± 0.5) 0.008

*After excluding a case with concomitant intrauterine evacuation.
N.S., not significant; hCG, human chorionic gonadotropin; N/A, not applicable.

Table 4. Pregnancy outcomes of women who underwent emergent laparoscopic surgery for a ruptured corpus luteum cyst with undiagnosed intrauterine pregnancy in the early first
trimester (n = 6).

Case Estimated
gestational weeks

Hemoglobin value at
triage (g/dL)

Serum β -hCG value
at triage (IU/L)

Serum β -hCG value a day
after surgery (IU/L)

Progesterone
supplementation

Identification of gestational
sac (days after surgery)

Pregnancy outcome Gestational age at
delivery (weeks)

Birth weight
(g)

1 5 11.1 1153 1202 Yes 6 NVD 38 weeks 3184
2 4 11.9 409 434 No 5 Spontaneous miscarriage NA NA
3 5 9.8 196 493 Yes 5 NVD 37 weeks 2674
4 5 10.2 775 806 Yes 4 NVD 37 weeks 2642
5 4 9.5 112 72 No NA Elective abortion NA NA
6 6 8.4 1684 1632 Yes 2 Spontaneous miscarriage NA NA

hCG, human chorionic gonadotropin; NVD, normal vaginal delivery; NA, not applicable.
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Table 5. Summarized conclusions showing the similarities and differences between the women who underwent emergent
laparoscopic surgery for a ruptured corpus luteum cyst with an undiagnosed intrauterine pregnancy in the early first trimester

and ruptured ovarian pregnancy.
Ruptured corpus luteum cyst Ruptured ovarian pregnancy

Similarities
Diagnosis of ruptured ectopic pregnancy at referral Yes Yes
Significant hemoperitoneum Yes Yes
Acute abdomen Yes Yes
Positive pregnancy test Yes Yes
Heterogeneous adnexal mass Yes Yes
Identification of intrauterine gestational sac at triage No No

Differences
Serum β -hCG value at triage (IU/L: Median value) 592 3723
Estimated gestational weeks calculated from last menstrual period (weeks: Median value) 5 7

There were no statistically significant differences be-
tween the two groups in the operation time, blood loss,
serum levels of β -hCG 1 day after surgery, or duration of
postoperative hospital stay. The ratio of the serum levels
of β -hCG 1 day after surgery divided by those measured at
triage was significantly higher in the RCLC-P group (1.04)
versus the ruptured ovarian pregnancy group (0.40). On
postoperative day 1, the levels of C-reactive protein were
higher in RCLC-P versus ruptured ovarian pregnancy; how-
ever, the difference was not statistically significant.

In both cases with significant hemoperitoneum in the
two groups, intraoperative blood salvage and transfusion
[16] negated the need for transfusion of bank blood. In the
RCLC-P group, supplementation of progesterone for luteal
support was performed, except in one patient with concomi-
tant intrauterine evacuation and another patient who did not
wish to continue her pregnancy after the postoperative iden-
tification of intrauterine gestation. In the RCLC-P group, an
intrauterine gestational sac was identified at a median of 5
postoperative days (a median of estimated 5.6 gestational
weeks). There were no significant postoperative complica-
tions observed in the two groups.

The pregnancy outcomes are shown in Table 4. Spon-
taneous miscarriage occurred in one patient who did not
receive supplementation of progesterone. The pregnancy
was maintained in three of four patients who received pro-
gesterone, without any significant morbidities and an un-
eventful vaginal delivery at term; spontaneous miscarriage
occurred in the remaining patient.

4. Discussion
Typically, the detection of significant hemoperi-

toneum without a visible intrauterine gestational sac in
women of reproductive age presenting with acute abdom-
inal pain and a positive urinary pregnancy test supports a
presumptive diagnosis of ruptured ectopic pregnancy [2].

A ruptured ovarian pregnancy is a significant concern,
particularly when a heterogenous ovarian mass is identi-
fied on ultrasonography [4]. Ovarian pregnancy is a rare

type of non-tubal ectopic pregnancy, in which the gesta-
tional sac develops after implantation of a fertilized ovum in
an ovary [4]. Its incidence after natural conception ranges
from 1/2000 to 1/60,000 deliveries, accounting for 3% of
all ectopic pregnancies [4]. Following the occurrence of
rupture, ovarian pregnancy can cause sudden bleeding even
with hypovolemic shock. Thus, early and accurate diagno-
sis of ovarian pregnancy is crucial to prevent the develop-
ment of serious complications [4].

However, even under conditions supporting a tentative
diagnosis of ruptured ovarian pregnancy, the possibility that
the intrauterine gestational sac cannot be identified simply
due to an early gestational age should always be considered
in cases with a RCLC [1–3]. This is because both mor-
bidities may present with similar clinical manifestations, as
shown in the current case series.

The corpus luteum begins to develop from a follicle
that houses amaturing ovum [12]. This structure is essential
for conception and the maintenance of pregnancy, as the
corpus luteum remains the primary source of progesterone
during the first 4 weeks following ovulation [12].

A cystic corpus luteum with a diameter exceeding 3
cm is termed a corpus luteum cyst [3]. Because the anatomi-
cal structure of the corpus luteum is characterized by intense
angiogenesis [3], intracystic hemorrhaging is frequent and
maymanifest as abdominal pain. In addition, when delayed
menstruation is reported, the concomitant presence of an
intrauterine pregnancy should always be carefully assessed
[9,10].

Usually, corpus luteum hemorrhaging resolves spon-
taneously from a few hours to days later. Therefore, ob-
servational management is recommended for most cases
[9,10]. However, if the corpus luteum cyst ruptures
into the peritoneal cavity and consecutive acute hemoperi-
toneum does not resolve spontaneously, a potentially
life-threatening condition requiring immediate intervention
may occur [11].

Typical ovary-sparing surgery for a RCLC may result
in intended luteectomy or unintended destruction of the cor-
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pus luteum during the process of thermal or non-thermal
hemostasis [1–3]. It has been shown that the application
of a hemostatic matrix or plant-based hemostatic agents is
successful in achieving hemostasis in cases of tubal ectopic
pregnancy [17] and ruptured ovarian endometrioma in early
pregnancy [3]. Moreover, destruction of the corpus luteum
prior to completion of the luteo-placental shift, which oc-
curs at approximately 7 weeks of gestation, typically results
in spontaneous miscarriage due to a decline in progesterone
[12].

Therefore, when functional insufficiency of the cor-
pus luteum is of concern in women with a strong wish to
continue the gestation, immediate supplementation of pro-
gesterone is necessary to attenuate the negative effect [1].
Therefore, early identification of the similarities and dif-
ferences in clinical features between RCLC-P and ruptured
ovarian pregnancy is particularly important for successful
pregnancy outcomes after surgery in women with RCLC-P.

Under conditions with elevated serum levels of β -
hCG, imaging modalities alone have been associated with
limited success for differentiating RCLC-P from a ruptured
ovarian pregnancy. This is because both morbidities only
show a heterogenous adnexal mass and hemoperitoneum
without identification of an intrauterine gestational sac [1–
3].

Previous findings in large case series have shown that
the mean duration from the last menstrual period to the di-
agnosis of ovarian pregnancy is 6 to 7.25 weeks, and all
patients showed serum levels of β -hCG >1000 IU/mL [4].
Furthermore, even late diagnosis of ovarian pregnancy at a
more advanced age of gestation has been reported [4].

These observations are compatible with the results ob-
tained in the present investigation. Preoperative differen-
tial diagnosis remains challenging and further accumulation
of cases is warranted. Nevertheless, a gestational age ≤6
weeks and serum levels of β -hCG <1000 IU/mL at triage
are strongly suggestive of RCLC-P. Thus, intrauterine ma-
nipulation should be avoided during surgery to minimize
the damage to intrauterine gestational products that may ex-
ist.

Furthermore, in cases with non-declining serum levels
of β -hCG following surgery, ultrasonography should be re-
peated during the postoperative period for the earlier detec-
tion of intrauterine gestational sac along with supplementa-
tion of progesterone to avoid the occurrence of miscarriage
due to luteectomy or luteal destruction during surgery.

Concerning the potential negative impact of laparo-
scopic surgery on ongoing pregnancy, efforts have been
made to establish the feasibility and safety of the manage-
ment of variety of gynecological and non-gynecological
disorders during pregnancy in any trimester [18]. How-
ever, the risk of miscarriage in the immediate postoperative
period remains a significant concern, particularly when la-
paroscopic surgery is performed in the early first trimester
during the process of embryonic organogenesis [18].

In general, it is well established that approximately
15%–20%of pregnant women experience spontaneousmis-
carriages during the first 7 weeks of gestation prior to the
detection of fetal heartbeat due to various reasons [1,13].
In the present investigation, three of four women (75%)
with RCLC-P at 4–6 weeks of gestation wishing to con-
tinue pregnancy achieved successful pregnancy outcomes
through appropriate supplementation of progesterone after
surgery.

These results are consistent with those of previous re-
ports, which have shown that obstetric outcomes are favor-
able after laparoscopic surgery for adnexal pathologies, in-
cluding RCLC-P [1–3]. The limited number of cases due
to the rarity of this condition did not allow us to reach a
clear conclusion. However, in the present case series, preg-
nancy outcomes in women with RCLC-P were acceptable
even after appropriate laparoscopic management [1].

5. Conclusions
As summarized in Table 5, early gestational age and

lower serum β -hCG levels at triage could be predictors of
RCLC-P rather than ruptured ovarian pregnancy, despite
many similarities between these two morbid conditions.
Laparoscopic surgery appeared to be a feasible option for
the management of RCLC-P with appropriate postoperative
luteal support. The risk for bias with this small population
(six versus seven women) is high. Therefore, further larger
studies are warranted to validate our conclusions.
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