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Background: Retroperitoneal ectopic pregnancy (REP) is an extremely rare type of ectopic pregnancy that can be life threatening.
The pathogenesis of REP remains inconclusive and the diagnosis and treatment modalities are unclear.

Case Presentation and Review of the Literature: A 27-year-old woman (gravida: 3; parturition: 0) underwent transvaginal
ultrasound (TVS) 40 days after in vitro fertilization-embryo transfer (IVF-ET); no intrauterine gestational sac was detected. The patient
was asymptomatic and had no abnormalities on physical examination. B-HCG and progesterone were 18.210 mIU/mL and 10.891 ng/mL,
respectively. Transabdominal ultrasound (TAS) showed that the gestational sac had implanted adjacent to the abdominal aorta and near
a branch of the iliac artery. Laparoscopic exploration was performed under general anesthesia; intraoperative findings showed that the
gestational sac was approximately 2.5 cm in diameter and in the same location as suggested by preoperative ultrasound. Histopathological
examination confirmed the diagnosis of EP. On day three post-surgery, the levels of B-HCG had fallen to 911 mIU/mL. We further
systematically reviewed the REP cases reported in the English literature and performed a review on the diagnosis and treatment of REP.
Conclusion: Clinicians should be alert to the occurrence of REP. Combined radiological examinations including ultrasonography
(TAS and TVS), CT, and MRI are essential for the early diagnosis of REP. Once a definitive diagnosis is made, appropriate treatment
should be administered immediately. Although there are cases of successful drug treatment described in the literature, surgery remains
as the primary treatment option for REP.
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Introduction

With recent advances in ultrasound diagnostic technology and the popularity of B-HCG testing, the rate of misdiagnosis
and the mortality of ectopic pregnancy (EP) have decreased steadily.! However, EP remains the leading cause of death
among women with early pregnancy, accounting for approximately 9% of all pregnancy-related deaths.”* Retroperitoneal
ectopic pregnancy (REP) is an extremely rare type of EP in which the embryo implants into the retroperitoneal space.*
By searching PubMed, we found that only 35 cases of REP have been published since Hall et al reported the very first
case of REP in 1973. Due to its bizarre implantation site, variable clinical features and extremely low incidence, the
misdiagnosis rate of REP is extremely high, and the mortality rate is approximately seven-fold higher than the common
type of EP.® There is no treatment guideline for REP. Therefore, in order to provide clinicians with more clues about the
diagnosis and treatment of REP, we report a case of REP implanted adjacent to the abdominal aorta and near the branch
of the iliac artery and conducted a review on all cases reported in the English literature.

Case Presentation
The case was a 27-year-old female, a gravida 3 para 0, with regular menstruation, moderate volume, and no dysmenorrhea.
She had undergone salpingectomy for an ectopic pregnancy 3 years and 6 years previously. On this occasion, in vitro
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fertilization-embryo transfer (IVF-ET) had been performed at Dalian Maternal and Child Health Hospital, Dalian Medical
University, and two embryos had been transferred into the uterus. After 40 days, the levels of B-HCG and progesterone were
18,210 TU/L and 10.891 ng/mL, respectively, and ultrasound was performed to assess embryonic development.
Transvaginal ultrasonography (TVS) showed that the endometrium was approximately 1.6 cm thick but no gestational
sac was found in the uterine cavity, bilateral uterine horns, or bilateral adnexal areas (Figure 1A and B). There was a right
ovarian echo loss approximately 1.6 cm x 1.2 cm % 1.4 cm in size with a ring blood-flow signal. The left ovary was normal.
No free liquid dark areas were seen in the pelvic abdomen. A transabdominal ultrasound (TAS) was performed and the scan
was expanded. A gestational sac-like echo was seen 2 cm to the right of the umbilical orifice immediately anterior to the
right of the abdominal aorta (near the branch of the iliac artery), measuring approximately 2.2 cm x 1.9 cm x 1.6 cm; a yolk
sac and fetal buds were clearly visible (Figure 1C). The heart rate was 155 beats/min (Figure 1D).

We then performed a physical examination; vital signs were stable and no abnormalities were found during
cardiopulmonary auscultation; there was no tenderness or pain, rebound pain or muscle tension in the entire abdomen,
no vaginal bleeding and no sensation of anal swelling. To further clarify the diagnosis and treatment, laparoscopic
exploration was performed under general anesthesia. Intraoperatively, the uterus was seen to be slightly larger in size and
there was a corpus luteum approximately 1.5 cm in diameter in the right ovary without rupture or bleeding. We observed
adhesion of the left ovary to the left pelvic wall, the presence of the isthmus of the right fallopian tube and attachment to
the surface of the broad ligament, with the rest of the tube absent. The left fallopian tube was completely absent. No
significant free fluid was seen in the pelvis, and careful exploration of the broad ligament, omentum, intestinal canal, and
mesenteric surface did not reveal any embryonic tissue (Figure 2A). Next, we performed intraoperative real-time TAS;

Figure | The ultrasound examination before the laparoscopy.

Notes: (A and B) The uterine cavity appeared to have a thickened endometrium without intrauterine gestational sac in transvaginal ultrasonography (TVS). (C)
Transabdominal ultrasound (TAS) revealed a gestational sac-like echo (white arrow) was located to the right side of the abdominal aorta (white arrow) with the yolk sac
and fetal buds visible. (D) The fetal heartbeat was detected by TAS (155 beats/min).
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Figure 2 (A and B) Photographs taken during laparoscopic surgery.

Notes: The uterus (black arrow) was seen to be slightly larger, and there was a corpus luteum in the right ovary (black arrow). The isthmus of the right fallopian tube
attached to the surface of the broad ligament (A). Gestational sac adjacent to the abdominal aorta and near the branch of the iliac artery with the same location as the
preoperative TAS (B). (C) Postoperative gestational sac specimen. Visibility of the chorionic villi macroscopically in the removed lesion (white arrow).

this showed a gestational sac next to the abdominal aorta with the same location and internal echogenicity as the
preoperative ultrasound. The surgeon pushed open the intestinal canal and the greater omentum, revealing a smooth
posterior peritoneal surface and purple-blue staining next to the abdominal aorta. The operator also prepared plasma and
red blood cells and asked the vascular surgeon to consult and assist in the exploration because of the risks associated with
the operation, including the risk of hemorrhagic shock if the vessel ruptured. The retroperitoneal space and arterial
vascular sheath were opened, and an ultrasonic knife was used to separate the fat on the surface of the parietal aorta and
inferior vena cava and small vascular branches layer-by-layer; the gestational lesion was then freed (Figure 2B); its
diameter was approximately 2.5 cm (Figure 2C). Based on the postoperative histopathological results, villi tissue was
observed in the retroperitoneal mass. Three days after surgery, the levels of B-HCG had decreased to 911 IUL. The
patient had recovered well when checked after 3 months of follow-up.

Clinical Characteristics

By searching the literature, we identified a total of 35 patients (Table 1) with REP and their clinical information are summarized in
Table 2. The mean age was 30.51 years with the standard deviation is 4.19. Almost half of the patients had a history of tubal
pregnancy and underwent salpingectomy (15/35, 42.8%). Notably, of the REP patients who underwent only unilateral tubal
resection, the proportion of right-sided tubal EP was extremely high (8/10 vs 2/10). A total of 12 patients underwent IVF; most of
these had two or more embryos transplanted (11/12, 91.6%). Those findings indicated that IVF-ET and right tubal ectopic preg-
nancies may be the risk factor for REP. The duration of amenorrhea and B-HCG values in REP patients spanned a wide range, from
35to 161 d (mean: 55.8 d) and from 267 to 99,286 IU/L (mean: 31,192.5 TU/L), respectively. This difference in f-HCG values
may be related to the site of embryo implantation. For example, Meire et al reported an embryo that had implanted in the
retroperitoneal paravesical space on the right pelvic cavity; this seemed to provide more space for embryo development compared
to other sites.” The clinical presentation of REP lacks specificity when compared to the common type of EP; A significant
proportion of patients, including the present case, did not show any significant clinical symptoms (9/35, 25.7%). Abdominal pain
was more frequent in patients with REP (20/35, 57.1%), while some other common clinical manifestations of EP, such as vaginal
bleeding (7/35, 20.0%), were less frequent. Therefore, although REP is an extremely rare type of EP, clinicians need to be alert for
the occurrence of REP when patients with elevated B-HCG and no intrauterine and adnexal region gestational sac and present with
some non-specific clinical manifestations such as flank pain (4/35, 11.4%) and back pain (2/35, 5.7%).

Pathogenesis

The exact pathogenesis of REP is not known, although four hypotheses have been proposed in previous literature. First,
lymphoid tissue was found in the postoperative pathology of many cases; this appears to suggest that the embryo may
have been implanted in the retroperitoneal space through lymphatic tracts as in the case of gynecological endometrial
cancer lymphatic metastases.® "' It is noteworthy that the embryonic implantation sites in REP patients were not
randomly distributed in the vast retroperitoneal space but mostly concentrated in the place adjacent to major vessels
with abundant lymphatic vessels (19/35, 54.3%), such as the abdominal aorta (17/19), inferior vena cava (8/19), iliac
artery (4/19), and renal vein (3/19). In addition, to avoid implantation failure, fertilized embryos are often placed deep
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Table | Clinical Information of All Patients with Retroperitoneal Ectopic Pregnancy in the English Literature

First Author/Year

Age (Years)

Number of Tubal
Pregnancy/
Previous NP

Previous Fallopian Tube Surgery

IVF/Embryo Number

Amenorrhea (Days)

Hall (1973)® 21 12 Right salpingectomy ) 35
Sotus PC (1977)*' 30 0/3 ) ©) 73
Ferland (1991)" 32 I/NA Right salpingectomy (+)/3 54
Dmowski (2002)'° 34 0/0 Bilateral salpingectomy (+)/3 58
Reid (2003)'¢ 28 32 Bilateral salpingectomy (+)/3 70
Lee (2005)* 21 0/0 ) ) 4
Meire (2007)’ 30 0/2 ) ) 161
Lwama (2007)'3 31 1/0 Bilateral salpingectomy (+)/3 49
Chang (2008)% 33 0/2 ) ) 44
Lin (2008)** 19 0/0 ¢ ) 49
Bae (2009)% 28 0/1 ) ) 54
Persson (2010)’ 33 1/1 Right salpingectomy (+)/2 44
Okorie CO (2010)% 28 0/3 ) ) 47
Mart inez-Varea (201 1)*’ 37 o/1 ) (U] 43
Jiang (2014)?® 33 112 Right salpingectomy ) 54
Liang (2014)'° 26 1/0 Left salpingectomy (+)/3 90
Protopapas (2014)%° 31 171 Right salpingectomy ) 42
Ouassour (2017)* 35 172 Left salpingectomy -) 49
Yang (2017)%' 32 0/5 ) ) 38
Pak (2018)% 30 0/3 ) ) 62
Yang (2018)* 34 o/1 ) ) 52
Veleminsky (2018)"" 38 0/NA ) ) 49
Zhang (2018)>* 29 0/NA ) ) 60
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Huang (2019)° 37 0/0 Bilateral salpingectomy (+)/2 68
Huang (2019)° 31 110 Right salpingectomy ) 73
Lu (2019)* 31 11 Right salpingectomy ) 54
Wang (2020) 33 32 Bilateral salpingectomy (+)/2 52
Le (2020)* 31 NA/NA Bilateral salpingectomy (+)/1 41
Hou (2021)'7 29 0/1 ) ) 49
Anh (2021)*” 34 2/3 Bilateral salpingectomy ()2 51
Wen (2021)% 28 0/2 ) -) 60
Lorenzo (2021)*° 33 0/0 ) -) 56
Xu (2022)"? 29 o/1 ) ) 50
Yuan (2022)*° 32 1/1 Right salpingectomy ()2 40
This case 27 2/0 Bilateral salpingectomy (+)/2 40
First Author/Year Symptoms Rupture of REP Imaging Examination Embryo Heartbeat Size (cm)
Hall (1973)® Left-sided abdominal pain and shock Yes ) No NA
Sotus PC (1977)*' Vaginal bleeding, persistent left lower quadrant pain No TAS Yes 8*10
Ferland (1991)" Right abdominal pain Yes TAS No NA
Dmowski (2002)'° Right epigastric and right upper back pain weakness and Yes TVS/TAS No 2*3
shock
Reid (2003)'¢ Severe left iliac fossa pain No ) No 6%6
Lee (2005)% Left flank pain No TAS Yes 5
Meire (2007)” Asymptomatic No TAS/CT Yes NA
Lwama (2007)'3 Slight upper abdominal pain No TAS/MRI Yes 4425
Chang (2008)* Progressive lower abdominal pain and shock No TVS No NA
Lin (2008)** Right lower quadrant abdominal pain and vaginal No TVS/TAS/CT No 4%4
spotting
Bae (2009)% Vaginal spotting No TVS/ICT Yes 3.4%2.6
Persson (2010)° Vaginal bleeding No TVS Yes NA

(Continued)
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Table 1 (Continued).

Okorie CO (20I0)26 Moderate to intermittent significant lower abdominal No TAS No 8.2%6.6
pain

Mart inez-Varea (201 1)*’ Lower abdominal pain No TVS Yes 32
Jiang (2014)?® Mild lower abdominal pain No TVS/TAS/CT/MRI Yes 6%6
Liang (2014)'° Left intermittent flank pain No TVS/TAS/CT Yes 6.5¥5.4
Protopapas (2014)%’ Asymptomatic No TVS Yes 3.0%2.5
Ouassour (2017)*° Asymptomatic No TVS/TAS/MRI Yes 6
Yang (2017)%' Left lower abdominal pain No TVS No 2.1%2.0
Pak (20I8)32 Left flank and abdominal pain, vaginal bleeding, shock Yes ) No NA
Yang (2018)* Abdominal pain and shock Yes TVS/ICT No 12.0%8.0
Veleminsky (2018)"' Asymptomatic No TVS/TAS No 2.7
Zhang (2018)** Left lower flank pain No TVSITAS Yes I
Huang (2019)° Asymptomatic No TAS/MRI Yes 4.2%4.2
Huang (2019)° Asymptomatic No TAS/CT Yes 4.6%3.4
Lu (2019)* Vaginal spotting and lower abdominal pain No TVS/TAS Yes 3.02.3
Wang (2020) Left back pain, worsening No TVSITAS/ICT No 4.9%3.9
Le (2020)* Acute epigastric pain No TVS/TAS/CT No NA
Hou (2021)'7 Asymptomatic Yes TVS/TAS/CT Yes 6.0%6.0
Anh (2021)*” Vaginal bleeding No TVS/TAS/MRI Yes 2.5¥2.0
Wen (2021)% Left lower quadrant abdominal pain No TAS/MRI Yes 5.0¥4.0
Lorenzo (2021)%* Acute abdominal pain No TVS Yes 3
Xu (2022)'? Lower quadrant abdominal pain No TVSITAS/ICT Yes 4.5%4.0
Yuan (2022)*° Asymptomatic No TVS/MRI No 3.0%3.5
This case Asymptomatic No TVS/TAS Yes 2.2%1.9
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First Author/Year Initial Diagnosis/Definite Method of p-hCG Before Final Treatment Method
Diagnosis (Site) Definitive Treatment (IU/L)
Diagnosis
Hall (1973)® NA/REP (above the Surgical finding and (-) Laparotomy
bifurcation of the aorta) pathology
Sotus PC (1977)' Adnexal EP/REP (left side of TAS ) Diagnostic laparoscopy and laparotomy
the aorta and the
superolateral side of the left
iliac artery)
Ferland (1991)" NA/REP (Upper abdominal Surgical finding and 19,540 Laparotomy
retroperitoneal space) pathology
Dmowski (2002)'° Failing intrauterine pregnancy Surgical finding and 38,635 Laparotomy
after IVF/REP (Posterior to pathology
the duodenum and adherent
to the head of pancreas)
Reid (2003)'¢ Miscarriage/REP (the Surgical finding and 5000 Laparoscopy
bifurcation of the common pathology
iliac artery)
Lee (2005)% REP/REP (Left paraaortic Surgical finding and ) Laparotomy
region below the left kidney) pathology
Meire (2007)” Intrauterine midterm TAS -) Laparotomy
ancephalus/REP
(Retroperitoneal paravesical
space on the right pelvic
cavity)
Lwama (2007)"? Adnexal EP/REP (adjacent to TAS 31778 Diagnostic laparoscopy, laparotomy and MTX
the aorta and pressed on the (peroperation,50mg/m2, 2 round)
inferior vena cava)
Chang (2008)* Adnexal EP/REP Surgical finding and -) Laparoscopy
(Retroperitoneal space of the pathology
left paracolic sulcus)
Lin (2008)** Adnexal EP/REP (in the right Surgical finding and 267 Diagnostic laparoscopy and laparotomy

obturator fossa)

pathology

(Continued)
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Table 1 (Continued).

Bae (2009)25 Cornual pregnancy/REP TAS 20328 Laparoscopy
(implanted on inferior vena
cava)
Persson (2010)° Adnexal EP /REP (in the TVS 18032 Diagnostic laparoscopy and robot-assisted laparoscopy
obturator fossa)
Okorie CO (2010)% Adnexal EP/REP (Overlying Surgical finding and (-) Laparotomy and MTX (peroperation, 100mg)
the inferior vena cave and the pathology
aorta near the second and
third parts of the duodenum)
Mart inez-Varea (201 1)*’ Adnexal EP/REP (next to the Surgical finding and 7787 Laparoscopy and MTX (postoperation, 50mg/m2)
left uterosacral ligament) pathology
Jiang (2014)%® Choriocarcioma/REP (inferior TAS 18920 Laparoscopy and MTX (peroperation, 20mg/d for 5 consecutive days)
to the duodenum and
attached to the surface of the
inferior vena cava, as well as
the abdominal aorta)
Liang (2014)'° Adnexal EP/REP (next to the TAS 1076 Diagnostic laparoscopy and laparotomy
abdominal aorta, ovary
vessels and the left renal vein)
Protopapas (2014)° Cornual pregnancy/REP Surgical finding and 9832 Laparoscopy
(retroperitoneal broad pathology
ligament)
Ouassour (2017)*° Adnexal EP /REP (attached to TAS 6000 Laparotomy
the left side of abdominal
aorta)
Yang (2017)' Adnexal EP/REP (lateral to Surgical finding and 1880 Laparoscopy
the left sacrocervical pathology
ligament)
Pak (2018)* NAV/REP (retroperitoneal Surgical finding and 40,532 Laparotomy

space on the left pelvic cavity)

pathology
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Yang (2018)* REP/REP (in the right lateral Surgical finding and 6803 Laparoscopy
abdominal peritoneum pathology
region)
Veleminsky (2018)"" Miscarriage or anembryonic TAS 33742 Diagnostic laparoscopy and laparotomy
pregnancy/REP (above the
inferior vena cava)
Zhang (2018)** REP/REP (on the left side of Surgical finding and 36,312 Laparotomy and MTX (peroperation, |00mg)
the abdominal aorta and pathology
encased the left renal vessels)
Huang (2019)° REP/REP (under the left renal TAS 88165 MTX (100mg) injecting into the gestational sac under CT guidance
hilum, in front of the psoas
muscle, and to the left of the
abdominal aorta)
Huang (2019)° REP/REP (adjacent to the left TAS 97333 MTX (75mg) injecting into the gestational sac under CT guidance
renal hilum, the abdominal
aorta, and the IVC, anterior
and to the left of the L3
vertebra)
Lu (2019)* REP/REP (adjacent abdominal TAS 47440 Laparoscopy
aorta and inferior vena cava)
Wang (2020)*¢ Embryo arrest/ REP Surgical finding and 74,678 Laparotomy and MTX (10mg local injection)
(implanted in the left psoas pathology
major muscle at the position
of the left renal hilum)
Le (2020)* REP/REP (attached to the left Surgical finding and 20,625 Laparoscopy
side of the abdominal aorta) pathology
Hou (2021)'7 Adnexal EP/REP (between the Surgical finding and 28,746 Diagnostic laparoscopy and laparotomy
abdominal aorta and the left pathology
common iliac artery)
Anh (2021)*” Intraabdominal EP/REP (in Surgical finding and 36,386 Laparotomy

close proximity to the right

common iliac artery)

pathology

(Continued)
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Table | (Continued).

abdominal aorta and near the

branch of the iliac artery)

Wen (2021)% Intrauterine pregnancy/REP Surgical finding and 99,286 Laparoscopy and MTX (50mg local injection)
(below the left renal vessels pathology
and the abdominal aorta)
Lorenzo (2021)%* Adnexal EP/REP (at the left Surgical finding and 1053 Laparoscopy and MTX (peroperation, 50mg/m?2)
posterior parametrium) pathology
Xu (2022)'? REP/REP (attached tightly to Surgical finding and 65,004 Intramuscular MTX (peroperation, 20mg) for 2 consecutive days, KCI local injection
the surface of inferior vena pathology under US guidance and laparotomy
cava and the left side of
abdominal aorta)
Yuan (2022)% REP/REP (at the gap between Surgical finding and O] Laparoscopy
the aorta anterior to the third pathology
lumbar vertebra and inferior
vena cava)
This case REP/REP (adjacent to the TAS 18210 Laparoscopy

Note: (-) not applied; (+) applied.

Abbreviations: |VF, in vitro fertilization; REP, retroperitoneal ectopic pregnancy; TAS, transabdominal ultrasound; TVS, transvaginal ultrasound; CT, computed tomography; MRI, magnetic resonance imaging; EP, ectopic pregnancy; B-

hCG, human chorionic gonadotropin; MTX, methotrexate; NA, not applicable.
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Table 2 Summary of All Cases with Retroperitoneal Ectopic Pregnancy (n=35)

Variables Variables
Age (Years) Tubal Pregnancy

Max 38 History of tubal pregnancy 15/35

Min 19 Fallopian tube surgery 18/35

Mean+SD 30.51+4.19 Right salpingectomy 8/18

Left salpingectomy 2/18
Bilateral salpingectomy 8/18
IVF history Period of amenorrhea (days)

Total 12/35 Max 161
Three embryos 5/12 Min 35
Two embryos 6/12 MeantSD 55.8+21.35
One embryo 1/12

Primary symptom B-HCG (mIU/mL)

Asymptomatic 9/35 Max 99,286

Abdominal pain 20/35 Min 267

Flank pain 4/35 Mean+SD 31192.5+28,767.83

Back pain 2/35

Vaginal bleeding/ spotting 7/35

Shock 5/35

Number of rupture Misdiagnosed
Total 6/35 Total 22/35
Adnexal EP 12/22
<2010 misdiagnosed 10/13
>2010 misdiagnosed 12/22
Ultrasound diagnosis Adjacent to major blood vessel

Total 13/35 Total 19/35
TAS 12/13 Abdominal aorta 17/19
TVS 1713 Inferior vena cava 8/19

lliac artery 4/19
Renal vein 3/19

Abbreviations: SD, standard deviation; IVF, in vitro fertilization; B-hCG, human chorionic gonadotropin; EP, ectopic pregnancy;
TAS, transabdominal ultrasound; TVS, transvaginal ultrasound.

within the cavity of uterine during ART implantation, thus increasing the likelihood of lymphatic metastasis.'*> Second,
we found that more than 50% of REP patients with history of fallopian tube surgery, if a fistula forms between the tubal
stump and the retroperitoneal space after salpingectomy, may result in direct communication between the uterine cavity
and the retroperitoneum, thus making the spontaneous transfer of embryos from the uterine cavity to the retroperitoneum
possible.'? However, in this case, we found that although the right fallopian tube isthmus was present but attached to the
surface of the broad ligament, the left fallopian tube was completely absent and no traces of fistula were found
intraoperatively. In addition, 17 REP patients were without a history of tubal surgery; this is inconsistent with the
hypothesis described above. Third, the prevalence of EP has been reported to be significantly higher in women who
underwent assisted reproductive technology (ART) than in the general population; of a cohort of REP patients, we found
that a high proportion (34.3%; 12/35) had undergone ART. During implantation, the embryo may implant in the
retroperitoneal space due to iatrogenic factors. However, this hypothesis is less likely considering that IVF-ET is
performed under ultrasound guidance.'*'® In addition, this hypothesis does not apply to REP patients who conceive
naturally. Finally, for all REP patients, the embryo may be initially implanted on the peritoneal surface and reach the
retroperitoneal space via invasion of the trophoblast cells.'"* In summary, we believe that there may be multiple
pathogenic mechanisms associated with REP and the exact pathogenesis of REP is still worthy of further research.
Clinicians should individualize the specific pathogenic mechanism in the context of the patient’s specific situation.
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Diagnosis

REP has a very high rate of misdiagnosis (22/35, 62.9%) due to its extremely low incidence, variable clinical symptoms, and
specific location of the lesion. Fortunately, the rate of REP misdiagnosis has decreased significantly since 2010 (10/13, 76.9%
vs 12/22, 54.5%). Ultrasound plays an important role in the diagnosis of REP as a simple and efficient diagnostic tool that
allows better visualization of the yolk sac and fetal heart when compared to CT and MRI, especially before
emergency surgery.> The definitive diagnosis was made by ultrasound in 13 patients (12 by TAS and 1 by TVS).
Compared to TVS, TAS ultrasound provides a broader sweep to detect REPs in the mid or upper abdomen and real-time
intraoperative TAS guidance allows for the immediate determination of gestational sac location and reduces surgical risk.
However, there were still some REPs (10/35, 28.6%) that were misdiagnosed when only ultrasound was performed. CT or
MRI can be performed as supplemental approaches before treatment to further clarify the diagnosis, determine the relationship
between the location of the gestational sac and the peritoneum and assess the relationship between the gestational sac and the
adjacent organs. Above all, we believed that ultrasound combined with CT and MRI can increase diagnostic accuracy of REP,
provided that the vital signs of the patient with suspected REP are stable and the risk of gestational sac rupture is excluded. In
addition, although there is no significant difference in B-HCG values in REP patients compared to other types of EP patients,
dynamic monitoring of B-HCG values is still a useful tool for diagnostic and postoperative assessment of prognosis. For
example, a decrease in B-HCG values to zero after treatment suggests an effective treatment.

Treatment

By searching the literature, the prognosis of REP is extremely poor, and no case reports of successful delivery in REP
patients have been found. Laparoscopy has become the main treatment option for REP because it is associated with a low
injury rate, reduced bleeding, and had a quick postoperative recovery; a total of 10 cases have been treated with
laparoscopy alone. However, in patients with REP, blastocysts are often localized near large blood vessels and vital
organs. Although most cases only show adhesion to blood vessels or organ surfaces rather than infiltration into blood
vessel walls or organic tissue, in the case of intraoperative blastocyst or vessel wall rupture, it can be difficult to stop
bleeding during laparoscopy; this can lead to deterioration of the disease and even shock and death. In a previous study,
Hou et al concluded that laparotomy was safer than laparoscopy and more appropriate for REP patients in shock or
suffering from blastocyst rupture.'” We suggest that patients with REP should be evaluated by diagnostic laparoscopy to
assess the disease and surgical risk and select further treatments according to the specific situation, such as whether to
choose laparoscopic or exploratory dissection treatment. In addition, operator experience, accurate preoperative evalua-
tion, thorough preoperative preparation, and multidisciplinary consultations, including anesthesiology, vascular surgery,
and gastrointestinal surgery, can have a significant impact on surgical risk and patient prognosis.

Of'the REP patients reported, a total of 11 cases were treated with methotrexate (MTX). Since MTX can reduce embryonic
activity, it has been suggested that the combination of surgery and MTX might reduce intraoperative bleeding and decrease the
length of hospital stay, especially in patients with suspected preoperative vascular or organ invasion.'® In a previous study, six
cases were treated with MTX and underwent surgical removal of an extraperitoneal gestational sac due to treatment failure. Xu
et al suggested that this may be related to higher B-HCG levels, more advanced gestations, and the presence of an ectopic
viable embryo.'? In addition, we found that five out of six blastocysts were localized near major blood vessels. In this regard,
we speculate that the reason for the failure of drug therapy may be related to an insufficient drug concentration at the site of the
lesion. Huang et al successfully applied a CT-guided local injection of MTX for two REP patients (pre-treatment B-HCG
:92079IU/L and 97,333.01 IU/L, respectively), thus supporting this hypothesis.> Although it took longer for the levels of p-
HCG to drop to normal after treatment, this result indicated that the image-guided local injection of MTX may represent a safe,
minimal/minimally invasive, and effective form of treatment, especially for REP patients whose lesions are located close to
vital organs or major blood vessels and whose imaging findings consider villi encroaching on organ parenchyma or vessel
walls. However, the sample size of patients treated with image-guided local injection of MTX for REP is too small to date, and
future randomized controlled trials with larger samples are needed to demonstrate the efficacy and safety of this treatment.

Mifepristone can cause embryonic cell necrosis and terminate early pregnancy and has been used to treat common types of
EP." Hou et al reported that the preoperative application of Mifepristone significantly reduced intraoperative bleeding, thus
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suggesting that Mifepristone may be an effective agent for the treatment of REP.!” However, we still need to be alert to some of
the side effects of Mifepristone, such as hemorrhage, sepsis, and an increased risk of infection.?”

Conclusion

REP is an extremely rare and specific type of EP for which specific pathogenesis has yet to be elucidated. Given the propensity of
REP to implant adjacent to major blood vessels and vital organs, rupture can be life-threatening to patients; thus, clinicians should
pay more attention to REP. Combined imaging, including ultrasound (TAS and TVS), CT and MR, is recommended to identify
the location of the lesion and fully evaluate the condition. Once a definitive diagnosis is made, appropriate treatment should be
administered immediately. Surgery remains the primary treatment for REP and can be preceded by diagnostic laparoscopy; the
next step in treatment is subject to a specific situation. Moreover, the image-guided local injection of MTX may be an effective
treatment for REP.
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