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cies should be considered in all patients until an intrauterine 
location can be confirmed. Understanding treatment op-
tions by pregnancy location may be helpful in the manage-
ment of this potentially life-threatening condition. 

 Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 Abdominal pregnancies have been defined as serosal 
pregnancies occurring within the peritoneal cavity but 
excluding those pregnancies that are tubal, ovarian, in-
traligamentous, or the result of a secondary implantation 
of primary tubal implantation  [1] . The criteria used to di-
agnose a primary abdominal pregnancy were initially de-
scribed by Studdiford  [1]  in 1944. He stated the following 
criteria had to be met to classify a pregnancy as abdomi-
nal: (1) normal tubes and ovaries, (2) no evidence of 
uteroperitoneal fistula, (3) pregnancy related solely to the 
peritoneal surface, and (4) no evidence of secondary im-
plantation following initial primary tubal nidation.
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 Abstract 

  Objective:  To define abdominal ectopic pregnancy out-
comes by both location and treatment.  Methods:  Literature 
review of abdominal pregnancies from 1965 to August of 
2009. Ectopic pregnancy exclusions were interstitial, tubal, 
cervical, ovarian, or those beyond 20 weeks at diagnosis/
treatment.  Results:  There were 511 cases identified with 225 
meeting the inclusion criteria. There were 7 maternal deaths 
(3.0%) with 18 (8%) of the early abdominal ectopic pregnan-
cies occurring with an intrauterine device in place. Mean ges-
tational age at the time of treatment was 10 weeks 0 days 
and mean maternal age was 29.7 years. The average blood 
loss associated with treatment was 1,450 ml. The top three 
sites of early abdominal ectopic pregnancies were pouches 
around the uterus (24.3%), serosal surface of the uterus and 
tubes (23.9%), and multiple sites (12.8%). Primary surgical 
management was performed in 208 cases (87.8%). Nonsur-
gical adjuvant or primary therapy included intramuscular 
methotrexate, intralesional methotrexate, intracardiac KCl, 
and artery embolization.  Conclusion:  Abdominal pregnan-

 Received: January 25, 2012 
 Accepted after revision: August 23, 2012 
 Published online: October 25, 2012 

 Everett F. Magann, MD 
 Department of OB/GYN, University of Arkansas for the Medical Sciences 
 4301 W. Markam St., Slot #518 
 Little Rock, AR 72205 (USA) 
 E-Mail efmagann   @   uams.edu 

 © 2012 S. Karger AG, Basel
0378–7346/12/0744–0249$38.00/0 

 Accessible online at:
www.karger.com/goi 

 The views expressed in this article are the views of the author and do 
not necessarily reflect the official policy or position of the Depart-
ment of the Navy, Department of Defense, or the US Government. 

http://dx.doi.org/10.1159%2F000342997


 Poole   /Haas   /Magann   

 

Gynecol Obstet Invest 2012;74:249–260250

  In a review of abdominal pregnancies from 1979 to 
1982, abdominal pregnancies were observed to occur in 
10.9 per 100,000 pregnancies and in 9.2 per 1,000 ectopic 
pregnancies  [2] . Of the 11 maternal deaths reviewed, 6 
(54.5%) occurred prior to 20 weeks with an overall ma-
ternal mortality rate of 5.1 per 1,000 pregnancies. The 
maternal mortality rate was 7.7 times higher than that 
observed in tubal ectopic pregnancies and 90 times high-
er than in an intrauterine pregnancy.

  One of the factors contributing to the high maternal 
mortality rate may be that abdominal ectopic pregnan-
cies are commonly misdiagnosed. In one large series, 
only 1 out of 9 women who reached the hospital alive had 
a correct preoperative diagnosis  [2] . Allibone et al.  [3]  set 
forth the following ultrasonic criteria for the diagnosis of 
abdominal pregnancy: (1) fetus outside the uterus, (2) 
failure to see a uterine wall between the fetus and the uri-
nary bladder, (3) close approximation of fetal parts and 
maternal abdominal wall, (4) eccentric position/attitude 
of fetus, (5) placenta outside the uterine cavity, and (6) 
visualization of the placenta immediately adjacent to the 
fetal chest and head with no amniotic fluid. Four com-
mon pitfalls in diagnosis include: anterior uterine leio-
myoma, retroflexed uterus, false-negative diagnosis as 
intrauterine pregnancy, and false-positive diagnosis with 
bicornuate uterus  [4] . Due to its rarity, only case reports 
or small case series exist in the literature. With so little 
information on the diagnosis and treatment of abdomi-
nal ectopic pregnancies, management has included surgi-
cal therapy (laparotomy and laparoscopy), medical ther-
apy (intramuscular or intralesional methotrexate and/or 
intracardiac KCl) or a combination of medical and surgi-
cal management. The purpose of this review was to eval-
uate the literature over the past 45 years for all reports 
involving early abdominal pregnancies (prior to 20 weeks’ 
gestational age) and evaluate maternal demographics, 
medical and surgical treatments, and maternal outcomes.

  Methods 

 A literature search was undertaken using the search engines 
PubMed (includes MEDLINE), CINAHL Plus, Healthsource, 
Nursing/Acad, and Web of Science between 1965 to August 2009. 
This study was limited to human studies in English. The search 
terms used were ‘abdominal pregnancy’ OR ‘splenic pregnancy’ 
OR ‘abdominal ectopic pregnancy’ OR ‘hepatic pregnancy’ OR 
‘omental pregnancy’ OR ‘primary peritoneal pregnancy’.

  There were 538 abstracts identified. The abstracts of all the 
articles were read and the full articles of any abstract that involved 
an abdominal pregnancy less than 20 weeks of gestation were re-
viewed. The bibliographies of all articles with an early abdominal 

pregnancy were screened for any additional articles. The follow-
ing abstracts were excluded based on: gestational age above 20 
weeks (n = 276), review article only (n = 30), lithopedian (n = 26), 
not able to obtain (n = 20), other (n = 18), interstitial/tubal/ovar-
ian (n = 10), rudimentary horn (n = 5), cesarean scar (n = 5), and 
insufficient information (n = 20). The remaining cases included 
146 reports with cross-reference generating an additional 32 re-
ports for a total of 179 articles. Of these, 23 involved more than 1 
case for a total of 225 cases that form the basis of this review 
( fig. 1 ).

  Data extracted included the number of women within the ar-
ticle meeting the inclusion criteria, the site of the ectopic pregnan-
cy, the surgical and/or medical management, blood loss, pathology 
records and maternal morbidity/mortality. Clinical variables such 
as maternal age, parity, quantitative  � -human chorionic gonado-
tropin (HCG) levels, and gestational age were also recorded if 
available. Descriptive statistics are provided. Comparisons were 
made between clinical variables, such as the presence of an intra-
uterine device (IUD), and outcomes. Continuous variables were 
compared with t tests or ANOVAs and discreet variables compared 
with  �  2  testing. A logistic regression model was constructed to as-
sess for the clinical predictors of successful first treatment for 
women who received medical treatment initially.

  Results 

 Of the 225 abdominal pregnancies meeting the crite-
ria, there were 7 maternal deaths for a maternal death rate 
of 3%. IUDs were present in 18 (8%) of the abdominal ec-
topic pregnancies. The mean maternal age was 29.7  8  5.8 
years with a range of 13–46 years and varied by location 
with the youngest women more likely to have the abdom-
inal ectopic on the abdominal wall and the oldest having 
ectopics on the abdominal blood vessels ( fig. 2 ). The aver-
age parity was 1.3 (range 0–10). The mean gestational age 
at the time of the diagnosis was 10 weeks 0 days  8  4 
weeks 3 days and ranged by location from 7 weeks 0 days 
for the spleen to 13 weeks 4 days for multiple, 6 weeks for 
the diaphragm to 16 weeks 4 days for maternal abdominal 
blood vessels ( fig. 3 ). Fetal cardiac activity was observed 
in 40 (18%) of the cases. Blood loss was documented or a 
hemoperitoneum was described in 108 (48%) of the wom-
en. The average blood loss described was 1,450 ml with a 
range of 50–7,500 ml with 56 (25%) of the women receiv-
ing a blood transfusion ( fig. 4 ).

  Locations of the Abdominal Pregnancies 
 Abdominal ectopic pregnancies were divided into the 

following categories in order from most reported to least: 
pouches around uterus, uterus-adnexa, multiple abdom-
inal organs, omental, bowel-appendix, hepatic, splenic, 
retroperitoneal, abdominal wall and others ( table 1 ).
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  Pouches Surrounding Uterus 
 This was the most frequent location for abdominal 

pregnancies with 55 cases identified  [5–48] . The average 
age of the patient was 31 with a gestational age of 9 weeks 
for initial treatment and parity of 1.6. 

  The pregnancies were primarily located posteriorly in 
the pouch of Douglas 46/55 (87%) versus anteriorly 9/55 
(16%). Both the anterior and posterior implantations were 
generally treated by exploratory laparotomy, but 12 cases 
were treated laparoscopically  [10, 14, 17, 18, 29, 31, 37, 42, 
45] . One patient had a vaginal hysterectomy 2 months 
prior to surgery  [6] . IUDs were present in 6 patients  [20, 
22, 24, 28, 36] .

  Eight patients were treated with medical therapy as 
either primary treatment or adjuvants  [12, 14, 19, 26, 38, 
46–48] . There were 3 cases of successful treatment with 
methotrexate of abdominal pregnancies which were lo-
cated in the pouch of Douglas. The first case had an HCG 
of 210, no fetal cardiac activity, and treated with one dose 
of intramuscular (IM) methotrexate 50 mg/m 2   [19] . The 
second case had an HCG of 2,619, no fetal cardiac activ-
ity, and treated with methotrexate 50 mg/m 2  IM on days 
1, 3, 5 and 7 combined with folinic acid 0.1 mg/kg on days 
2, 4, 6, and 8  [47] . The final case had an HCG of 28,810, 
fetal cardiac activity, and treated with methotrexate 50 
mg/m 2  IM and 50 mg intralesional methotrexate  [12] .

  There were 3 cases of abdominal pregnancy on the se-
rosal surface of the bladder  [11, 14, 46] . One of the cases 
was initially treated with a KCl injection, subsequently 
hemorrhaged requiring 30 units of blood, was treated 
with embolization of the left internal iliac artery, and 14 
days later with embolization of the left lumbar artery  [14] . 
Another case was initially treated with methotrexate, sub-
sequently developed an acute abdomen, and had a partial 
resection of the ectopic followed by a second dose of meth-
otrexate  [46] . The third case underwent a laparotomy with 
resection of the ectopic with a blood loss of 600  [11] .

  There were no maternal deaths and fetal cardiac activ-
ity was present in 8 of 55 cases.

  Serosa of the Uterus and Adnexa 
 There were 54 cases of pregnancies implanted on the 

uterus or adnexa  [2, 24, 28, 34, 42, 44, 49–75] . The average 
maternal age was 29.6 years, with gestational age of 11 
weeks 2 days and parity of 0.8. The average blood loss was 
1,560 ml. Six patients with implantation on the uterus 
required hysterectomy  [34, 53, 74] . Uterine artery or in-
ternal iliac artery embolization was used in 1 patient pre-
operatively  [52]  and 1 patient postoperatively  [65] . None 
of these pregnancies underwent medical therapy (intra-
muscular or intralesional methotrexate and/or intracar-
diac KCl).

GA >20 weeks
n = 276

Review article
n = 30

Lithopedian
n = 26

Unable to obtain
n = 20

Interstitial/tubal/ovarian
n = 10

Rudimentary horn
n = 5

C/S scar
n = 5

Insufficent information/other
n = 38

Excluded
n = 410

Summary of
225 individual abdominal pregnancies

23 reports involved >1 case

Reviewed
128 reports

Cross-reference added 36 reports
Total of 164 articles reviewed

Abstracts reviewed
n = 538

  Fig. 1.  Literature search for abdominal 
pregnancy. C/S = Cesarean section. 
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  IUDs were present in 3 cases  [24, 28, 62] . Prior hyster-
ectomy had occurred in 2 patients  [66, 75] . The first case 
involved a patient diagnosed with an abdominal preg-
nancy at 14 weeks who was 12 weeks s/p TAH  [75] . In the 
second case, the hysterectomy had taken place 12 months 
before  [66] . Fetal cardiac activity was present in 4 cases 
 [51, 54, 67, 70] . Maternal death occurred in 5 of the 54 
cases reported  [2] . One patient was found dead at home 
while 3 patients died in the hospital 1–4 days after admis-
sion with presumed diagnoses of ‘threatened abortion’ or 
‘fetal death’ prior to surgical intervention. The 1 patient 
who had surgery died after reoperation for continued 
bleeding.

  Multiple Abdominal Organs 
 There were 29 cases of abdominal pregnancies that in-

volved multiple abdominal organs  [25, 33, 34, 44, 55, 57, 
76–92]  with an average maternal age of 31.7, parity of 2.2, 
and gestational age of 13 weeks and 4 days. These women 
were operated on primarily and had an average blood loss 
of 2,650 ml with 12 patients being transfused  [25, 34, 57, 
76, 78, 81, 83, 87, 89, 91, 92] . Four patients required a hys-
terectomy at the time of surgery  [34, 81, 83] . Elevated ma-
ternal serum  � -fetoprotein was noted in 2 patients  [89, 
92] . The first patient  [89]  had a maternal serum AFP of 
4.88 and the second patient  [92]  had a maternal serum 
AFP of 20 multiples of the median (MOM). In the latter 

Table 1. L ocation and characteristics of the abdominal ectopic pregnancies

Location (n) Initial �-HCG 
(mean)

EGA at first 
treatment

EBL 
ml

Need for 
transfusion, %

More than one 
treatment, %

Pouches surrounding uterus (55) 15,670 9 weeks 0 days 1,130 16 10
Uterus/adnexa (54) 19,590 11 weeks 1 day 1,410 19 4
Multiple (29) 2,330 13 weeks 4 days 2,660 41 17
Omental (25) 18,780 7 weeks 2 days 1,160 36 4
Bowel/appendix (15) 2,050 7 weeks 5 days 1,160 33 7
Hepatic (13) 65,600 9 weeks 0 days 2,410 46 15
Splenic (12) 25,220 7 weeks 0 days 1,520 25 17
Retroperitoneal (10) 45,020 8 weeks 5 days 1,220 40 30
Abdominal wall (7) 25 12 weeks 4 days 720 14 14
Other (5) unknown 11 weeks 1 day 530 0 0
Overall (225) 19,210 10 weeks 0 days 1,410 26 21
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  Fig. 2.   Average maternal age with standard deviation by location. 
Retro = Retroperitoneal. 
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  Fig. 3.  Average gestational age with standard deviation (in weeks) 
by location. Retro = Retroperitoneal. 
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case, hepatoma and germ cell tumors were ruled out and 
AFP returned to normal 2 weeks after surgery.

  One patient  [87]  at 16 weeks with fetal cardiac activity 
was treated with ultrasound-guided KCl intracardiac in-
jection followed 1 week later by exploratory laparotomy 
and removal of products of conception. Two patients  [80]  
at 6 weeks’ gestational age (quantitative HCG of 3,760 and 
4,300) had a diagnostic laparoscopy followed by one dose 
of IM methotrexate with complete resolution. Postopera-
tive methotrexate (10 mg IM  !  5 days, then every other 
week  !  6) was given for a patient  [83]  with partial re-
moval but placenta left in situ at 14 weeks’ gestational age. 
There were no maternal deaths.

  Omentum 
 There were 25 reports from 24 different references of 

an abdominal pregnancy being primarily implanted on 
the omentum  [42, 93–115] . The patient’s average age at 
initial presentation was 27 (range 13–36) with the average 
gestational age at diagnosis of 7 weeks and 2 days (range 
4–16 weeks) and parity of 1.3. All of the ectopics were 
treated with at least a partial omentectomy and removal 
of adjacent ovaries and fallopian tubes in selected cases. 
Laparoscopy was used alone in 8 of 25 cases  [97, 99, 101, 
103, 104, 106, 112, 114]  (32%) with all but 1 case  [112]  oc-
curring after year 2000. Omental ectopic pregnancies 
were more frequently treated by laparoscopy than ab-
dominal ectopic pregnancies at all other locations. Of the 
25 cases, 9 women  [93, 98, 100, 102, 109, 111, 113–115]  re-

ceived a blood transfusion (36%) with an average blood 
loss of all cases of 1,160 ml (range minimal to 3,000 ml). 
All 25 patients presented with abdominal pain with 3 of 
the patients having pain in the epigastrium  [94, 111, 113] . 
Additionally, 7 patients complained of nausea and/or 
vomiting  [94–96, 100, 109, 113, 114] .

  None of the patients had an initial preoperative diag-
nosis of abdominal ectopic pregnancy. The location of the 
ectopic was determined intraoperatively when a tubal 
pregnancy was not found. Ultrasound was used in 20 of 
25 patients and commonly showed no evidence of an in-
trauterine pregnancy, free fluid  8  an adnexal mass with 
the presumptive diagnosis of a ruptured tubal pregnancy. 
Culdocentesis was used in 6 patients  [93, 96, 102, 103, 109]  
to assist in the diagnosis of a ruptured ectopic pregnancy. 
A delay in presentation to definitive treatment was noted 
in 8 patients  [94, 95, 98, 101, 103, 107, 111, 114]  with 2 of 
the patients having an initial negative laparoscopic ex-
amination  [95, 114] . After a diagnosis of a hemorrhagic 
corpus luteum in 1 patient  [114] , MRI was used after the 
HCG continued to rise following the negative laparos-
copy and a dilation and curettage to identify the site of 
the abdominal ectopic pregnancy. The other patient was 
misdiagnosed at the time of laparoscopy and had a tubal 
abortion followed 2 days later by severe abdominal pain, 
hemoperitoneum, and subsequently underwent explor-
atory laparotomy  [95] . There were no cases of maternal 
mortality. There were also no documented cases of fetal 
cardiac activity prior to the identification of the omental 
abdominal ectopic pregnancy.

  Bowel-Appendix 
 The 15 abdominal pregnancies  [2, 24, 36, 37, 44, 80, 

116, 117, 119–124]  of the bowel and appendix were treated 
mainly by laparotomy except 2 cases successfully treated 
with laparoscopy alone  [37, 116] . The average maternal 
age was 32 with a parity of 1.46 and gestational age of 7 
weeks 4 days. Five patients were transfused  [117–119, 123, 
124]  with an average blood loss of 1,160 ml. Two patients 
had an IUD in place  [36, 123] .

  Only 1 patient required a partial bowel resection  [118]  
in an IVF pregnancy with patient history of bilateral sal-
pingectomy complicated by a heterotopic pregnancy. A 
diagnostic laparoscopy followed by successful treatment 
of methotrexate was used in a patient at 7 weeks with a 
quantitative HCG of 1930  [80] .

  A 13-week abdominal pregnancy implanted on the 
sigmoid and vaginal cuff was found in a patient who was 
11 weeks postvaginal hysterectomy and had failed preop-
erative embolization due to too many feeding vessels 
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  Fig. 4.  Average estimated blood loss (in ml) with standard devia-
tion (in weeks) by location. Retro = Retroperitoneal. 
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 [117] . There were 3 cases of fetal cardiac activity  [116, 117, 
122]  and 1 case of maternal death  [2] .

  Liver 
 There were 13 reports of the abdominal pregnancy be-

ing implanted on the liver with 11 of 13 cases  [125, 126, 
128, 129, 131–137]  involving the right lobe of the liver and 
2 cases involving the caudate lobe  [127]  and near the fal-
ciform ligament  [130] . The average maternal age was 29 
with a gestational age of 9 weeks 0 days with a range of
4–14 weeks and parity of 3.7. Six of the 13 patients pre-
sented with either pain in the right upper quadrant or 
epigastrium.

  The initial treatment of all but one of the ectopic preg-
nancies was surgical, resulting in an average blood loss of 
2,400 ml with 6 of the 13 receiving a transfusion at the 
time of the laparotomy. Staged surgery was needed in 1 
case with packs left in place because of persistent bleed-
ing, with removal the following day  [127] . Another pa-
tient had an omental graft due to persistent bleeding from 
the placental attachment on the liver  [131]. 

  Three patients were treated medically either alone or 
as an adjunct to surgery  [125, 134, 136] . In the case de-
scribed by Delabrousse et al.  [128] , there was incomplete 
removal of the products of conception, followed by meth-
otrexate given intramuscularly every 72 h for six doses 
due to persistently elevated HCG levels; treatment result-
ed in a complete recovery of the patient. Nichols et al. 
 [134]  determined at the time of laparotomy that the best 
treatment for the abdominal ectopic pregnancy was 20 
mg of intralesional methotrexate because the embryo was 
adjacent to the porta hepatis. Shippey et al.  [136] , after a 
negative D&C and diagnostic laparoscopy, found the he-
patic ectopic pregnancy on MRI confirmed the diagnosis 
with a right upper quadrant ultrasound at which time 
there was positive fetal cardiac activity and a quantitative 
HCG of 89,927 at a gestational age of 11 weeks. Under ul-
trasound guidance, 25 mg of intracardiac methotrexate 
was given. However, 1 week later, fetal cardiac activity 
persisted. At that time, intracardiac KCl and IM metho-
trexate 50 mg/m 2  was administered with a repeat dose of 
IM methotrexate 1 week later. No further interventions 
were required. There were no cases reported with a ma-
ternal mortality and 3 of the 13 cases presented with fetal 
cardiac activity  [128, 129, 137] .

  Spleen 
 There were 12 reports of the abdominal pregnancy be-

ing implanted on the spleen  [138, 139, 141–150]  with an 
average maternal age of 28.7 and parity of 1.1. The average 

age at diagnosis was 7 weeks with the range being from 4 
to 9 weeks and 3 days. Seven of the 12 patients presented 
with left shoulder pain and with next most common pre-
senting complaint being an acute abdomen. The treat-
ment for all was surgical with splenectomy via explor-
atory laparotomy except for 1 case  [150]  treated laparo-
scopically (also 1 case  [140]  after the endpoint of this 
review was treated laparoscopically but is not part of the 
225 cases in this review). The 9 cases in which blood loss 
was reported averaged 1,520 ml, with 4 requiring a blood 
transfusion  [141, 144, 148, 149] .

  There were no cases of maternal deaths and only 1 case 
with documented fetal cardiac activity in a patient who 
conceived with IVF  [144] . Three patients had an IUD in 
place  [139, 147, 148] . A delay in final treatment occurred 
in 3 patients  [142, 144, 150] , with 1 patient  [142]  having 
three exploratory laparotomies prior to undergoing an 
angiogram showing increased vascularity posterior to 
the spleen; this leads to a splenectomy with resolution of 
the ectopic pregnancy.

  The gestational age at diagnosis occurred earlier for 
abdominal pregnancies of the spleen than the average ges-
tational age for all sites combined. No patients in this se-
ries had an initial preoperative diagnosis of splenic preg-
nancy. The diagnoses were made intraoperatively when 
active bleeding was noted from the left upper quadrant.

  Retroperitoneal 
 There were 10 cases of an abdominal pregnancy being 

implanted retroperitoneally  [151–160] . The average age at 
diagnosis was 8 weeks 5 days with a range of 5–18 weeks 
with an average maternal age of 29.4 years and parity of 
1.1. Eight of the cases were initially treated surgically with 
complete removal of the products of conception except 
for 1 successful case of intracardiac methotrexate (50 mg) 
and KCl (2 mEq) with IM methotrexate (50 mg/m 2 ) in a 
pregnancy implanted over the bifurcation of the left com-
mon iliac artery  [158]  and 1 case of failed medical man-
agement with two doses of methotrexate  [156] .

  The first dose of methotrexate (50 mg/m 2  IM) was giv-
en for a pregnancy of unknown location after a negative 
D&C at 7 + 1 weeks’ gestational age (HCG 31,000) fol-
lowed by a second dose after negative CT scan, MRI, and 
laparoscopy (HCG 43,000). At 9 + 6 weeks’ gestational 
age, the patient had the acute onset of upper abdominal 
pain in the right side. An ultrasound and MRI showed a 
fetal pole with no fetal cardiac activity. Due to its proxim-
ity to the aorta and inferior vena cava, and with falling 
HCG levels (14,000), expectant management was chosen. 
However, later that night with onset of severe abdominal 
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pain, an emergency laparotomy was performed and the 
pregnancy was removed.

  Four of the patients had IVF with 3 patients having a 
history of bilateral salpingectomy  [153, 156, 159] , and the 
remaining patient with history of right salpingectomy 
and left hydrosalpinx with an occluded tube  [154] . Four 
of the women required a blood transfusion  [153–156] . All 
patients except 1 case  [152]  did not have a hemoperito-
neum with free fluid in the pelvis despite sometimes mas-
sive bleeding in the retroperitoneal space. Fetal cardiac 
activity was noted in 2 of the cases  [151, 157]  and there 
were no cases of maternal mortality.

  Abdominal Wall 
 There were 7 cases of abdominal pregnancy with the 

primary implantation site being the abdominal wall  [2, 
161–166] . The average patient age was 25.6 with parity of 
1.2 and gestational age of 12 weeks 4 days. All cases except 
1 patient with implantation on left diaphragm, which was 
treated with laparoscopic hydrodistension  [163] , were 
treated with laparotomy. The average blood loss was 720 
ml with 1 patient at 16 weeks receiving a blood transfu-
sion  [162]  and postoperative methotrexate for placenta 
left in situ. Fetal cardiac activity was present in 2 patients 
 [165, 166]  with 1 maternal death  [2] .

  Other/Not Otherwise Specified 
 There were 5 cases not specified  [24, 167]  with an aver-

age maternal age of 28.8, gestational age of 11 weeks 2 
days and parity of 0.8. The average blood loss was 530 ml. 
Two patients at 17 and 18 weeks, respectively, were treat-
ed with preoperative gel foam embolization of the hypo-
gastric vessels followed by exploratory laparotomy  [167] . 
Both patients also had elevated maternal serum AFP (4.8 
and 6.5 MOM) and HCG (2.7 and 4.68 MOM). There 
were no maternal deaths.

  Intrauterine Device 
 There were 18 cases (8%) involving abdominal ectopic 

pregnancies with an IUD in situ  [20, 22, 24, 28, 36, 56, 
104, 113, 123, 126, 135, 137, 139, 147, 148] . Comparing 
those with and without IUD, those with an IUD were 2 
years younger (27.6 vs. 29.7), had higher parity (1.75 vs. 
1.3), were at a lower gestational age at the time of treat-
ment (5 weeks 6 days vs. 10 weeks 0 days), and had high-
er estimated blood losses (2,390 vs. 1,450 ml) at the time 
of treatment. One possible explanation for the higher 
blood loss is that one third of the cases involved locations 
with known higher blood loss risk including the spleen 
and liver.

  Pathophysiology 

 There are several theories about the pathophysiology 
of the ectopic abdominal pregnancy.

  Berghella and Wolf  [96]  in their review of the patho-
physiology of omental pregnancies refute primary im-
plantation stating that the hypothesis that an ovum, to 
escape fimbria trapping, gets fertilized in the abdomen 
and implants on the omentum is unproven. Rather, they 
argue that omental pregnancy is secondary to a primary 
tubal or ovarian pregnancy that subsequently implants 
on the omentum. Cases reviewed up to the time of their 
review had failed to show neovascularization at the im-
plantation site consistent with a primary omental preg-
nancy. However, Chang et al.  [97]  later reported a 5-week 
pregnancy implanted on the omentum with trophoblas-
tic invasion, and Chopra et al.  [98]  reviewed a 6-week 
omental pregnancy with chorionic villi adjacent to the 
omental tissue with surrounding placental site reaction.

  Paternoster and Santarossa  [110]  suggested that de-
layed ovulation occurring close to menses may reverse 
the fertilized ovum in its tubal course by retrograde men-
strual flow. Cavanagh  [168]  postulated that fertilization 
may occur in the posterior cul-de-sac where sperm is 
known to accumulate and that an ovum could lay there 
due to dependent flow of peritoneal fluid. Paternoster 
and Santarossa  [110]  further postulated that the ‘… dy-
namics of intraperitoneal fluid flow may carry the zygote 
from the cul-de-sac to different bizarre intraperitoneal 
sites’.

  Dmowski et al.  [153]  and Iwama et al.  [156]  hypothe-
sized how the embryo arrives in the retroperitoneal space. 
As this case had ultrasound guidance of embryo transfer 
in a patient with a history of bilateral salpingectomy, it is 
argued that iatrogenic direct placement to be very un-
likely considering length of catheter and the volume of 
transfer medium under ultrasound guidance. It also ar-
gues against intra-abdominal placement of embryos with 
spontaneous migration to the retroperitoneal space with-
out peritoneal injury present. Therefore, the postulate is 
that the only remaining explanation for the occurrence 
of the retroperitoneal ectopic pregnancy would be spon-
taneous migration of the embryo from the uterus to the 
retroperitoneal space. It was considered, akin to uterine 
cancer, that the embryo could have traveled along the 
lymphatic channels to arrive at the retroperitoneal space. 
Hall et al. [155] concur with this theory with the proxim-
ity of lymph nodes adjacent to the ectopic with decidual 
changes as evidence. However, Iwama et al.  [156]  believe 
this to be less likely in the case presented as there was no 
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histologic evidence of lymph tissue noted in the speci-
men. Rather, Iwama et al.  [156]  noted an adhesion to one 
of the tubal ends where salpingectomy took place and hy-
pothesize that there could have been a fistulous track.

  Ferland et al.  [154]  opine that for the retroperitoneal 
ectopic pregnancy found, it could have occurred through 
a left hydrosalpinx that was thought to be occluded or due 
to uterine perforation at time of IVF with implantation 
onto the peritoneum with trophoblastic invasion into the 
retroperitoneal space.

  In the review by Arora  [6]  regarding ectopic pregnan-
cy after total hysterectomy, it is believed that pregnancies 
that occur immediately after hysterectomy are due to a 
fertilization conception in the tubes being cut off from 
the uterus during surgery. Late pregnancies are thought 
to be due to a fistulous track between the vagina and peri-
toneum or prolapsed fallopian tube.

  There were several pregnancies in patients who con-
ceived via IVF including those with prior salpingecto-
mies. Fisch et al.  [59]  believed that rather than uterine 
perforation occurring at the time of IVF, that a fistulous 
tract at the cornua was present.

  Notwithstanding the existing theories of the patho-
physiology of abdominal ectopic pregnancies, many in-
vestigators continue to use the Studdiford criteria for a 
primary abdominal pregnancy of (1) normal tubes and 
ovaries, (2) no evidence of uteroperitoneal fistula, (3) 
pregnancy related solely to the peritoneal surface, and (4) 
no evidence of secondary implantation following initial 
primary tubal nidation  [1] .

  Management 
 Of the 225 cases, 90.1% were successfully managed by 

the initial treatment. Hepatic ectopic pregnancies re-
quired more treatment attempts (two or more treatments 
in 4 of the 13 cases) than ectopic pregnancies at other lo-
cations. Primary surgical management was performed in 
208 cases (87.8%) with the remaining being treated med-
ically. Surgical treatment was more frequent because 
many of the patients presented initially with intra-ab-
dominal bleeding. The identification of the abdominal 
ectopic pregnancy prior to bleeding has led more recent-
ly to primary medical treatment with KCl or methotrex-
ate as an alternative to surgery. Surgery has been reserved 
for those patients who do not respond to medical man-
agement. We have also observed a trend in the later case 
reports of initially diagnosing the ectopics by laparoscop-
ic examination and then treating them medically.

  An IUD was present in approximately 8% of the wom-
en with abdominal ectopic pregnancies. Those women 

with early abdominal ectopic pregnancy and IUD in situ 
were more likely to have had more children and be young-
er which is consistent with IUD users in general. The ear-
lier gestational age at which the ectopic was diagnosed 
may be partially explained by the increased suspicion for 
an ectopic pregnancy in current IUD users.

  We observed that HCG levels did not correlate with 
the success or failure of medical management. In all these 
reported cases, 47% of women treated medically subse-
quently had to undergo an operative procedure. We were 
unable to discriminate any clinical parameters that pre-
dicted successful medical treatment of abdominal ectopic 
pregnancies using logistic regression for the following 
variables: maternal age, gestational age, location of ecto-
pic, and  � -HCG levels. A number of women who were 
initially treated medically had to subsequently be treated 
with multiple therapies. We believe the clinical decision 
about the treatment modality must be individualized for 
each patient.

  Placenta 
 In the majority (210 of 225) of the case reports, the pla-

centas were removed completely. Of the 16 cases with 
partial removal  [9, 33, 34, 52, 57, 65, 67, 68, 72, 76, 79, 83, 
117, 160, 162] , the most common postoperative complica-
tion was infection  [57, 67, 79, 162] . Methotrexate was giv-
en to 3 patients  [67, 117, 162] . One patient had a pulmo-
nary embolism  [117] . The ability to completely remove 
the placenta is more than likely due to the earlier gesta-
tional age at the time of the treatment ( ! 20 weeks) and 
that most of these cases were treated surgically compared 
to advanced abdominal pregnancies. Traditionally, ad-
vanced abdominal pregnancies are treated by removing 
the pregnancy only and leaving the placenta in situ rath-
er than removing it during the surgery  [169] .

  Maternal Mortality 
 All 7 cases of maternal deaths in this review came 

from a longitudinal study by Atrash et al.  [2]  reviewing 
all deaths related to ectopic pregnancies from 1979 to 
1982 in the USA with a maternal mortality rate of 5.1 
deaths per 1,000 abdominal pregnancies. There were an 
estimated 2,147 abdominal pregnancies during the re-
view period with a rate that is ninefold lower than has 
been reported in past decades. This lower maternal mor-
tality is in part due to earlier diagnosis with ultrasound, 
use of laparoscopy, and routine HCG testing to confirm 
pregnancy. In our series, the mortality rate is 30 per 1,000. 
The higher rate in this review is probably due to the inclu-
sion of the mortality data from Atrash without having the 
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data on those that did not die during the same period and 
the limitations of case reports. Additionally, there may 
have been overreporting of particularly vivid cases that 
led to death or it may represent a true measure of the mor-
tality of this complication of pregnancy. For the practic-
ing clinician, a high index of suspicion is always needed 
to ensure the timely diagnosis of an abdominal ectopic 
pregnancy. If the HCG level is rising and an intrauterine 
or ectopic pregnancy cannot be identified, an abdominal 
pregnancy should always be suspected until the location 
of the pregnancy is conclusively identified.

  Limitations of This Review 
 A review that is primarily made up of case reports is 

limited. Only those cases published are reviewed which 
may represent the more complicated or rare cases of ab-
dominal ectopic pregnancies. Because this condition is 
relatively rare, the true percentage of abdominal ectopic 
pregnancies stratified by location could only be derived 
by a sufficiently large cohort or case-control study, a se-
ries that included all abdominal ectopic pregnancies or 
large, well-characterized national health databases that 
would further clarify clinical associations for this popu-
lation. In the absence of these studies, case reports and 
series are the only available sources to review. Secondly, 
this review was limited to pregnancies that were less than 
20 weeks of gestation. The information about the gesta-
tional age of the abdominal pregnancy is based on the 
information and descriptions provided in the series and 
case reports. Most of those reports do not include infor-
mation on how the gestational age was determined, and 
some of the pregnancies could have been greater than 20 
weeks. Third, information about whether any locations 
were more or less difficult to diagnose, information of 

symptoms of the patients, how often ultrasound was per-
formed and how fetal cardiac activity was determined 
would be very useful information to include in this re-
view, however this review is limited to the information 
provided by the authors of the case reports and series. 

  Conclusions 

 Abdominal ectopic pregnancies are rare but danger-
ous complications of pregnancy. They are found in a myr-
iad of locations and a number of treatment options have 
been reported. As abdominal ectopic pregnancies are di-
agnosed earlier in pregnancy ascribed to the use of HCG 
to diagnose the pregnancy and early ultrasounds to con-
firm pregnancy locations, abdominal ectopic pregnan-
cies first diagnosed late in pregnancy will become very 
rare. Medical therapy is an option and may be successful 
in up to half of the cases. Unfortunately, there are no 
strong clinical predictors for successful medical therapy. 
The decision to use medical therapy must be individual-
ized based on the distinctive characteristics of each case. 
Because the mortality from abdominal ectopic pregnan-
cies may be higher than other ectopic pregnancies, the 
possibility must always be suspected and dealt with 
promptly by the astute clinician.
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