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Abstract: Background: Management of unusual not scar ectopic pregnancies (UNSEPs) is an unexplored clinical
field because of their low incidence and lack of guidelines.

Objective: To report the clinical presentation, the first- and second-line treatment and outcomes of UNSEPs.

Methods: We retrospectively collected patients treated for UNSEP (namely cervical, interstitial, ovarian, angular, ab-
dominal, cornual and intramural), their baseline characteristics, risk factors, symptoms, diagnostic pathway and the
type of first-line treatment (medical, surgical or combined). We further collected treatment failures and the type of se-
cond-line treatment. We assessed treatment outcomes, time to serum beta human chorionic gonadotropin (3-hCG) level
negativity, length of recovery, follow up and return to a normal menstrual cycle.

Results: From 2009 to 2019, we collected 79 cases. Of them, 27 (34%), 23 (29%), 12 (15%), 8 (10%), 6 (8%) and 3
(4%) were cervical, interstitial, ovarian, angular, abdominal and cornual, respectively. Forty women (50.6%) were sub-
mitted to medical treatment, mostly methotrexate based; conversely, 36 patients (45.6%) underwent surgery and only 3
women (3.8%) received a combined treatment. The success of first-line treatment rate, regardless of UNSEP location,
was 53% and 89% for medical and surgical treatment, respectively. Treatment failures (21 patients) were submitted to
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received cornuostomy in 75% of the cases. Overall, the need for blood transfusion was 23.1% among the patients sub-
mitted to surgery. The median length of hospitalisation was shorter for women submitted to surgical first-line treat-
ment (5 vs. 10 days; p = 0.002). In case of first-line medical treatment and in case of failure, we found an increase of 3
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Conclusion: Cervical pregnancies were successfully managed with a surgical approach without hysterectomy, and
hence, we suggest avoiding medical treatment. No consensus emerged for other UNSEPs. Ovarian, angular and intersti-
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1. INTRODUCTION

Ectopic pregnancies (EPs) account for 1-2% of all preg-
nancies and are still the principal cause of mortality of the
first trimester. About 95% of EPs occur in the Fallopian tube
and there is a robust evidence regarding risk factors and a
solid consensus about the diagnosis, treatment and follow up
in the daily clinical practice [1].

The remaining 5% of EPs occurs in different locations,
especially on the previous uterine cesarean scar, but also in
other more atypical locations making up a group of various
clinical situations definable as unusual not scar ectopic preg-
nancies (UNSEPs), including cervical, ovarian, interstitial,
angular, cornual, intramural and abdominal pregnancies
[2-4].

The management of UNSEPs still poses more challenges
because they are often diagnosed later than other EPs and
are associated with even higher morbidity and mortality
rates [5-8]. No agreement is available in the literature regard-
ing specific risk factors, option of treatment and outcomes.
A high index of suspicion on ultrasound with high-resolu-
tion probes or other technique of imaging and accurate
serum beta human chorionic gonadotropin (B-hCG) assays
are warranted to fetch a proper diagnosis [9, 10]. The wide-
spread diffusion of these techniques led to a transition from
a radical surgical approach to a more conservative and fertili-
ty-sparing management, including medical therapy, minimal-
ly invasive surgery, ultrasound-guided interventions, radio-
logical interventions and expectant management [11-13].

The aim of this multicenter case series is to report the
treatment and outcomes for UNSEPs and contribute to the
current literature.

2. MATERIALS AND METHODS

This is a retrospective multicenter study including pa-
tients from nine academic hospitals (Spedali Civili, Brescia,
Italy; Ospedale della Donna e del Bambino, AOUI Verona,
Italy; Policlinico di Modena, Italy; Policlinico Sant’Orsola-
Malpighi, Bologna, Italy; IRCCS Fondazione Policlinico
San Matteo, Pavia, Italy; Centre for High Risk Pregnancy
and Fetal Care, Chieti, Italy; CHU Saint-Pierre, Belgium; In-
stitute for Maternal and Child Health, IRCSS, Burlo Garofa-
lo, Trieste; Policlinico Universitario A. Gemelli, IRCCS, Ro-
ma, Italy). From the internal databases, we identified pa-
tients diagnosed with EP between 2009-2019. Retrospective
observational studies involving the collection of
anonymized existing data derived from an audit have been
considered, by the local IRB, exempt from the requirement
of any approval. Patients with a diagnosis of caesarean scar
pregnancy, or with isthmic or ampullary tubal pregnancy,
were excluded. Patient diagnosed with the pregnancy of un-
known location, namely having positive urine pregnancy
test without visualisation of any clear trophoblastic mass at
imaging [10], were excluded from the analysis. We collect-
ed the baseline characteristics (age, BMI, weeks of amenor-
rhoea), obstetric history and exposure to known risk factors
for ectopic pregnancy, such as current smoking, use of in-
trauterine device (IUD), previous pelvic surgery, history of
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endometriosis or pelvic inflammatory disease (PID) and the
use of assisted reproductive technique (ART). We collected
the details of the diagnostic pathway (fetching data of the
EP such as maximum diameter of trophoblastic mass in mil-
limetres, presence of an embryo with cardiac activity, pres-
ence of free fluid in the pelvis or abdomen) and the type of
first- and second-line treatment. We fetch the successful
rates of treatment, the outcomes, the treatment duration in
days and the return to normal menstrual cycle. We collected
serum B-hCG levels at diagnosis and the interval up to their
negativization. If surgically treated, all ectopic pregnancy
sites were histologically confirmed; otherwise, we consid-
ered imaging-based diagnosis using ultrasound and/or MRI
findings.

2.1. Unusual Not Scar Ectopic Pregnancy (UNSEP) Clas-
sification

According to the most accepted definitions, we classi-
fied UNSEPs into seven categories, as follows:

[1] Cervical pregnancy (CP); the site of implantation
was the endocervical canal and/or myometrium be-
low the level of the internal os [11].

[2] Interstitial pregnancy (IP); the pregnancy was identi-
fied in the interstitial portion of the fallopian tube.
These pregnancies are factually tubal, but they are
historically considered as separate entities, with a
higher risk of serious complications requiring differ-
ent surgical approaches. In this condition, the tro-
phoblastic mass is clearly separate from an empty
uterine cavity, and it is surrounded by myometrium
[14]. The distance between chorionic sac and lateral
edge of the uterine cavity, along with the thickness
of myometrium surrounding the gestational sac, and
the presence of the “interstitial line sign” were fur-
ther retrieved from the ultrasound reports [1].

[3] Ovarian pregnancy (OP); the pregnancy was partial-
ly or completely located within the ovarian parenchy-
ma [15].

[4] Angular pregnancy (AnP); the site of implantation
was the lateral angle of a normally-shaped uterine
cavity, just medial to the utero-tubal junction. The
implantation site of these pregnancies is intrauterine,
entirely surrounded by endometrium, but they were
historically considered as a separate entity due to
their eccentric location, potentially causing asymmet-
ric uterine enlargement and subsequent complica-
tions [4]. However, current literature on angular preg-
nancies is sparse and not homogeneous, and the term
is often used as a synonym of cornual and interstitial
pregnancies. Moreover, some authors [16] demons-
trated a low rate of major complications in patients
with angular pregnancy. There is actually no consen-
sus about the clinical utility of distinguishing this
kind of pregnancy from other “normally-implanted”
intrauterine pregnancies. While awaiting shared
guidelines and classifications, we, however, main-
tained this term.
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[5] Abdominal pregnancy (AbP); the implantation site
was found in the peritoneal cavity (excluding tubal
or ovarian sites) [2].

[6] Cornual pregnancy (COP); the implantation site was
located in one horn of a septate or bicorporeal uterus,
or in a rudimentary horn. Therefore, it was possible
to define a pregnancy as cornual only in the presence
of a congenital Miillerian anomaly, not surgically
treated [17]. Using the ESHRE/ESGE classification
terminology, established by the CONUTA working
group in 2013, anomalies associated with possible
cornual embryo implantation include class U2 (sep-
tate) and U3 (bicorporeal) uterus, but also class U4
(unilateral formed) and U5 (aplastic) uterus if a rudi-
mentary horn is present [18]. Some authors consider
as true cornual EP only those implanted in a rudimen-
tary horn; however, given the rarity of this condition,
we decided to consider the first, more inclusive, defi-
nition [1].

[71 Intramural pregnancy (InP); the pregnancy is located
within the uterus, but it invades myometrium of the

Table 1. Ultrasound criteria for the diagnosis of UNSEPs.
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uterine corpus above the line of internal cervical os,
going beyond the endometrial-myometrial junction
[19]. These pregnancies are extremely rare and de-
scribed after uterine surgery or in a context of adeno-
myosis.

We summarized the pathognomonic ultrasound charac-
teristics for each type of the aforementioned EPs in Table 1
[1,3,4,9,13,15,17,21-26].

2.2. Statistical Analysis

We performed statistical descriptive analysis and com-
pared baseline characteristics using univariate analysis, be-
tween the different EP sites. We used Pearson’s chi-squared,
Fisher's tests and Mann-Whitney test as appropriate. To fur-
ther investigate the differences in length of hospitalisation,
time to B-hCG negativity, length of follow-up and return to
the normal menstrual cycle, we performed a multivariate lin-
ear regression model based on first-line treatment modality
and the need for second-line treatment. All analyses were
performed using SPSS IBM 23.

Site of EP

Transvaginal Ultrasound Features

Cervical [9, 13, 21]

To diagnose cervical ectopic pregnancy:
- empty uterine cavity
- GS/trophoblastic mass below the level of internal cervical os
- cervix is usually enlarged with dilated cervical canal (barrel-shaped cervix)
- hourglass appearance of the uterus.
To distinguish primary cervical ectopic pregnancy from incomplete abortion of an intra-uterine pregnancy:
- peri-trophoblastic blood flow using color Doppler
- negative “sliding organ sign” on transvaginal examination (sliding of GS/trophoblastic mass against the endocervical canal under gen-
tle pressure by the probe during transvaginal ultrasound)
- no change in position and shape of the GS on seriate images

Interstitial [1, 15, 23]

- Empty uterine cavity
- GS/trophoblastic mass in the intra-myometrial portion of the tube: >1 cm from the lateral edge of endometrial cavity, completely sur-
rounded by myometrium (<5-8 mm thick)
- “Interstitial line sign”: echogenic line connecting the endometrial stripe to the interstitial gestational sac

Ovarian [2, 8, 16]

- Empty uterine cavity
- ovarian cyst with a thick echogenic outer ring and high peripheral vascularity on the surface or in the ovarian parenchyma; usually ip-
silateral to the corpus luteum
- negative “sliding organ sign” (ectopic pregnancy does not separate from the ovary when gentle pressure is applied with the probe);

Angular [4, 8, 18]

- No Mullerian anomalies of the uterus
- site of implantation in the lateral edge of the uterine cavity, medial to the utero-tubal junction
- GS/trophoblastic mass completely surrounded by endometrium: “double sac sign”
- no more than 1 cm of myometrial thickness from the gestational sac to the outer border of the uterus
- lack of “interstitial line sign”

Abdominal [22, 25]

- Empty uterine cavity
- No evidence of a dilated Fallopian tube or an adnexal mass
- GS, trophoblastic mass and/or fetus seen in an unusual location (POD, vesicouterine pouch) or surrounded by bowel loops
- significant mobility of the mass/fluctuation of the sac under pressure of the US probe (seen particularly in case of POD site)

Cornual [5-16]

Rudimentary horn pregnancy:
- visualization of a single interstitial portion of Fallopian tube in the main unicornuate uterine body
- GS/trophoblastic mass seen mobile and separate from the unicornuate cavity and completely surrounded by myometrium
- vascular pedicle adjoining the gestational sac to the unicornuate uterus

Intramural [26]

- GS/trophoblastic mass is completely surrounded by myometrium and separate from the endometrial cavity and fallopian tubes

GS: gestational sac; US: u

trasound; POD: pouch of Douglas.
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Table 2. Baseline characteristics of the patients.
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_ All Patients
n=179
Age, Median (IQR) 34 (19-47)
BMI, Median (IQR) 25 (18-38)
Smoking, n (%) 13 (16.4%)
Infertility, n (%) 20 (25.3%)

Gravidity, Median (Range) 2 (0-9)
Parity, Median (Range) 1 (0-7)
Mullerian anomality, n (%) 8 (10%)
Endometriosis 4 (5%)
Pelvic surgery, n (%) 38 (48.1%)
Prior CS, n (%) 19 (24%)
Previous PID, n (%) 1 (1.3%)
Previous EP, n (%) 15 (19%)
Current ART, n (%) 12 (15.2%)
IUD in place, n (%) 2 (2.6%)
UNSEP sites o
Cervical 27 (34.2%)
Interstitial 23 (29.1%)
0,
Ovarian 182 ((1105 120//0))
Angular 6(7 6%3
Abdominal 3 (3.8%)
Cornual . o
Intramural

BMI: body mass index; CS: cesarean section; PID: pelvic inflammatory disease; EP: ectopic pregnancy; ART: assisted reproductive technology; IUD: intra uterine device; UNSEP:
unusual not scar ectopic pregnancy.

Table 3. Characteristics at diagnosis according to ectopic pregnancy site.

} All patients Cervical Interstitial Ovarian Angular Abdominal Cornual
n=179 n=27 n=23 n=12 n=8 n=6 n=3
Amenorrhea in weeks,
aedian (range) 7 (5-17) 7 (6-12) 7 (5-17) 7 (5-9) 8+5 (7-13) 745 (7-17) 5(5-6)
Msﬂy(;“b‘i:;g;; 40 (50.6%) 15 (55.5%) 11 (47.8%) 8 (66.7%) 3 (37.5%) 2 (33.3%) 1 (33.3%)
o & 28 (35.4%) 6 (22.2%) 12 (52.2%) 6 (50%) 2.(25%) 1(16.7%) 2 (66.7%)
o, 0 0 _ 0 0 0
Sever bleeding 9 (11.4%) 5 (18.5%) 1 (4.3%) 1(12.5%) 1(16.7%) 1(33.3%)
D‘agﬁf;:;iggtzhg ay 72 (91.1%) 26 (96.3%) 21 (91.3%) 11 (91.7%) 8 (100%) 4(66.7%) 2(66.7%)
Ul e 13 (16.5%) 2 (7.4%) 9 (39.1%) 1(8.3%) ; ; 1(33.3%)
RI 2 (2.5%) . 1 (4.3%) ; ; 1(16.7%) -
0, 0, - - 0, -
Incidental af surgery 3(3.98) 1 (3.7%) 1 (4.3%) 1(16.7%)
Gestational sac, n (%) | 63 (79.7%) 24 (88.9%) 19 (82.6%) 7 (58.3%) 8 (100%) 3(50%) 2 (66.7%)
Throfoblastic mass di-
ameter in mm, median | 25 (17-37) 17 (8-55) 25 (14-51) 25 (16-37) 40 (25-60) 30 (25-40)* 12 (5-22)
(IQR)
V's“a"ze(‘z /‘;mbry"’ " 40(50.6%) 18 (66.7%) 11 (47.8%) 4(33.3%) 6 (75%) . 1 (33.3%)
0
Embry‘t’y“:lr?o‘/a; activi-1 - 6 32.9%) 14 (52%) 5(21.7%) 1(8.3%) 5 (62.5%) . 1(33.3%)
y (]
Free pelvic fluid, n (%) | 17 (21.5%) 1 (3.7%) 6 (26.1%) 9 (75%) 2 (25%) 5 (83.3%) -
Free abd"("o‘/")‘al fluid,n| 1y (13,99 - 2 (8.7%) 3 (25%) 1 (12.5%) 5(83.3%) .
(1]
Hb levels (/dL), me- |\, 55 109130y 117 (109-12.8) | 12.9 (11.5-13-5) | 11.5(10.9-12.8) | 11.4 (9.8-12.5) | 9.4 (94-12.7) | 13.9 (11.7-14)
dian (IQR)
b-hCG level at 13857 25576 7604 5931 26878 16886 10075
diagnosis, median (IQR)|  (5089-27861) | (7058-56087) | (2102-18380) | (1523-16373) | (9142-38735) | (7179-17950) | (5331-27861)

b-hCG: beta human chorionic gonadotropin; Hb: haemoglobin; IQR: interquartile range.
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3. RESULTS

We found 79 patients treated for UNSEPs from 2010 to
2019. Of them, 27 (34%), 23 (29%), 12 (15%), 8 (10%), 6
(8%) and 3 (4%) were cervical, interstitial, ovarian, angular,
abdominal and cornual, respectively. No intramural pregnan-
cies were found. The characteristics of the patients are listed
in Table 2. We noted a high prevalence of patients with pre-
vious pelvic surgery (48.1%), prior caesarean section (24%)
and history of infertility (25.3%). Median amenorrhea was
7+0 weeks (interquartile range, IQR 5-17), while median
serum levels of gonadotropin at diagnosis were 13.857
Ul/mL (5.089-27.861). The most common diagnostic tool
was classical transvaginal ultrasound (TU) scan (91%),
while 3D reconstruction was mostly used for interstitial preg-
nancy (39%). Rarely, the diagnosis was incidental during
surgery (4%). Further diagnostic details are described in
Table 3.
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As first-line treatment, the medical option was adopted
in 40 (50.6%) cases, surgical pathway in 36 (45.6%) cases
and only three (3.8%) patients were submitted for combined
medical and surgical treatment (Table 3). Globally, first line
treatment achieved a successful outcome in most of the cas-
es (73.4%) and failure was more frequent for medical op-
tion, with a success rate of 53%, regardless of the location of
UNSEP. The matter of urgency was registered in 23 patients
(29.1%), all submitted to surgical management, mostly be-
cause of pelvic pain and severe bleeding. Only 3 patients (re-
spectively one with a cervical pregnancy and two patients
with interstitial pregnancies) were treated with systemic
methotrexate as outpatient; of these, the latter is a woman
with an interstitial pregnancy at 17 weeks of amenorrhoea
but with tiny levels of serum B-hCG levels (148 Ul/mL) and
asymptomatic.

First-line treatments and surgical outcomes details are
available in Tables 4 and 5, respectively.

Table 4. Treatment modalities according to ectopic pregnancy site.

) All Patients| Cervical |Interstitial| Ovarian [ Angular |Abdominal| Cornual
n=79 n=27 n=23 n=12 n=§8 n=6 n=3
Matter of urgency, n (%) 23 (29.1%) | 3 (11.1%) | 5 (21.7%) |8 (66.7%)|1 (12.5%) - -
First line medical treatment, n (%) 40 (50.6%) |18 (66.7%)(15 (65.2%)| 3 (25%) |3 (37.5%) - 1(33.3%)
Systemic MTX 20 (50%) | 5(27.8%) | 9 (60%) |3 (100%)|2 (66.7%) - 1(33.3%)
Systemic MTX and KCL 4(10%) | 4(22.2%) - - - - -
Local MTX 5(12.5%) | 2(11.1%) | 3 (20%) - - - -
Local MTCX and KCL 3(7.5%) | 3(16.7%) - - - - -
Local KCL 1(2.5%) | 1(5.6%) - - - - -
Systemic MTX and PGE 2(5%) - 2(13.3) - - - -
UAE 4(10%) | 2(11.1%) | 1(6.7%) - 1(12.5%) - -
PGE only 1(2.5%) | 1(5.6%) - - - - -
First line surgical treatment, n (%) 36 (45.6%) | 7 (25.9%) | 7 (30.4%) | 9 (75%) |5 (62.5%)| 6 (100%) |2 (66.7%)
D&C 5(13.9%) | 4(57.1%) - - 1(20%) - -
Hysteroscopy +/- D&C 2(5.6%) | 2(28.6%) - - - - -
Laparoscopy 23 (63.9%) - 5(71.4%) 19 (100%) | 3 (60%) | 4 (66.7%) | 2 (100%
Laparotomy 5(13.9%) - 2(28.6%) - 1(20%) | 2 (33.3%) -
Hysterectomy 1(2.8%) | 1(14.3%) - - - - -
First line combined treatment, n (%) 3(3.8%) | 2(7.4%) | 1(4.3%) - - - -
PGE/MTX and Hysteroscopy 303.8%) | 2(3.7%) | 1(4.3%) - - - -
Second line treatment, n (%) 21 (26.6%) (16 (59.3%)| 4 (17.4%) - 1 (12.5%) - -
Medical 10 (12.7%) | 5 (18.5%) | 4 (17.4%) - 1(12.5%) - -
Surgical 11 (13.9%) |11 (40.7%) - - - - -
MTX: methotrexate; PGE: prostaglandin; KCL: potassium chloride; UAE: uterine artery embolization; D&C: dilation and curettage.
Table 5. Surgical outcome according to UNSEP site (including combined first line treatment).
) All Patients | Cervical | Interstitial [ Ovarian Angular Abdominal Cornual
n=39 n=9 n==6 n=9 n=6 n=6 n=2
Estimated blood loss in millilitres, median (IQR) | 225 (46-675) |75 (5-3100) |45 (10-1700)|300 (45-600)(600 (50-3500)|1300 (200-3800)(150 (100-200)
Delta Hb post*, median (IQR) 1.25(0.15-3.2)[1.3 (0.1-3.2)|1.25 (0.5-3.3)| 2.0 (0.1-3.6) [ 1.5(0.6-2.5 | 2.7 (2.0-5.5) na
Blood transfusion, n (%) 9(23.1%) 3(333%) | 2(33.3%) - 1 (16.7%) 3 (50%) -

*: before transfusion.
IQR: interquartile range; Hb: haemoglobin; na: not available.
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Cervical pregnancies (CPs) were diagnosed at median
amenorrhea of 7 weeks (6-12) and the most common symp-
tom was mild (vaginal) bleeding (56%). Patients with CPs
underwent a prior cesarean section more frequently when
compared to remaining UNSEPs (18% versus 38.5%; p =
0.04). No association with ART (p = 0.38), presence of IUD
(p = 0.42) and previous pelvic surgery (p = 0.59) was noted.
Medical treatment was the method of choice in CP (67%)
but had the highest rate of failure (88%). Conversely, surgi-
cal treatment with dilation and curettage (D&C) or hysteros-
copy guided resection with or without a subsequent D&C
was uneventful in the majority of cases (71%). Among the
CPs submitted to second-line treatment (n = 16), most of
them underwent a surgical approach (69%). A couple of cas-
es treated with successful hysteroscopic removal of CP were
treated, respectively with misoprostol and local methotrex-
ate administration before surgery.

Interstitial pregnancies (IPs) were managed successfully
with a medical approach in most of the cases (73%); worth
mentioning among the IPs submitted to surgery, that 71% of
them had criteria for a matter of urgency (massive bleeding).
Of interest, mean B-hCG serum levels were 17.922 (CI95%
-33514 to -2330; p = 0.03) lower when compared to other
UNSEPs. Further, all the patients with IPs, failing medical
treatment were subsequently treated with a favourable out-
come with a further medical approach. We did not find asso-
ciation with known risk factors, as pelvic inflammatory dis-
ease (p = 0.125) and use of ART (p = 0.52).

Ovarian pregnancies (OPs) were all managed successful-
ly with either medical or surgical first-line treatment, and
none of them required a further second-line approach. No
specific risk factors were identified. Nonetheless, among the
OPs submitted to surgery, we found 4 patients (44%) who
underwent at least unilateral ovariectomy. Of interest, no dif-
ference was noted in the mean age of patients who under-
went ovariectomy and those who did not (p = 0.24)

Only in one woman with angular pregnancy (AnP) the
first-line medical treatment failed, even though a successful
outcome was achieved with a further medical approach.
Nonetheless, the majority of AnPs were managed surgically,
with either D&C or a more invasive laparoscopic or laparo-
tomic uterine wedge resection.

Abdominal pregnancies (AbPs) were all treated with a
surgical approach, mostly with laparoscopic access. We had
three AbPs located in the pelvis, one omental pregnancy and
one hepatic pregnancy; one AbP was located in an unspeci-
fied abdominal site. The hepatic pregnancy was completely
managed laparoscopically, confirming the feasibility of com-
plex surgery in the hepatic area if conducted by a skilled gy-
naecologist [26].

Cornual pregnancies (COPs) were extremely rare, and
they were managed with cornuostomy in 75% of the cases,
while the remaining one underwent successful medical treat-
ment.

Overall, surgical treatment was mostly uneventful and re-
solutive, even though we noted a 23% prevalence rate of
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blood transfusion (Table 5). Notably, the median drop of hae-
moglobin was similar for OPs and AbPs, but no blood trans-
fusion was performed for OPs; this is probably due to the
easier possibility to control the bleeding with ovariectomy in
OPs, while bleeding control might be more challenge for
AbPs. Moreover, CPs received blood transfusion in 33.3%
of cases, but none of these patients underwent a subsequent
hysterectomy.

Median duration of recovery (from the first day of treat-
ment up to the day of discharge) was 5 days (IQR 3-11),
with a shorter recovery for the patients submitted to surgical
treatment, regardless site of UNSEP (median 5 versus 10
days; p = 0.002). Negative B-hCG serum levels were ob-
tained earlier in the surgical group (median 25 vs. 51 days; p
= 0.001), as well as the return to normal menstrual cycle
(median 31 vs. 67 days; p < 0.000). Notably, the post-treat-
ment follow-up, regardless the failure of first line treatment,
was shorter in the surgical group (median 32 versus 68 days;
p = 0.003). A multivariate linear regression to predict the
length of hospitalisation, including the type of first line treat-
ment (medical versus surgery) and the need of second line
treatment demonstrated an increase of 3 days for medical
treatment (CI195% 0.6-5.5; p = 0.01) and an increase in 3.6
days (CI 95% 0.89-6.30; p = 0.01) in case of the further se-
cond line treatment.

4. DISCUSSION

The management of UNSEPs remains an inadequately
explored clinical field due to the rarity of their presentations.
We present a synopsis of the management highlighted by
our personal case series, comparing with the literature.
UNSEPs incidence is extremely low, but they can be life-
threatening events if not promptly recognised and treated. In
our series, conducted across nine hospital in the last ten
years, the most common site of implantation of UNSEP is
the cervix, followed by the interstitial part of the tube and
the ovary. Less than ten cases were instead observed for an-
gular abdominal and cornual pregnancies.

The incidence of CPs is less than 1% and it ranges from
1/1000 to 1/18.000 of all the EPs. Usually, they are associat-
ed with caesarean section, presence of IUD, repeated en-
dometrial surgery and with the adoption of ART [27], while
very rarely they occur in the tubal stump after bilateral
salpingectomy [28, 29], however, in our case series, we
found that only caesarean section is a risk factor for CPs.
TU scan was used as an elective imaging tool (96.3%) as
supported by literature; it allows an early diagnosis with
colour Doppler study of peri-trophoblastic blood flow show-
ing an accuracy of 100% [11]. Usually, the endocervix is
eroded by trophoblast and the pregnancy develops in the fi-
brous cervical wall owing to the most common symptom of
vaginal bleeding, that can be followed by uncontrolled haem-
orrhage. In our case series, we found more than half CPs
with vaginal bleeding (55.5%) and near one quarter with se-
vere bleeding (18.5%). Serum levels of B-hCG in CP are of-
ten below the normal value due to poor blood supply and in
our case series, mean f-hCG serum levels were lower when
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compared to other UNSEPs. Usually, in the first trimester, a
conservative method was historically adopted for CPs, be-
cause of the relatively small invasion of trophoblastic tissue
in the cervix, and notably, vaginal bleeding may still occur
after conservative treatments. In our investigation, we found
that medical options for CPs suffered a very high rate of fail-
ure; in fact, finally, 74% of these women required a surgical
attempt with D&C, hysteroscopy or both [30], including one
case of elective hysterectomy. Recent evidence enforce the
transvaginal surgical approach for these types of pregnancy,
especially if they are early diagnosed, thus the development
of surgical instruments and approaches can be a shifting
paradigm [31, 32].

The incidence of IPs ranges from 2% to 4% of all EPs
and the interchangeable use of terminology (angular and cor-
nual) in literature created few problems in the reported inci-
dence. The classic symptoms of EP, namely amenorrhoea,
vaginal bleeding and pain, can usually happen, but in the
case of unruptured IPs, the symptoms may not arise and they
can remain asymptomatic for several weeks before the rup-
ture of the tubal segment [7]. IPs can present with rupture in
approximately 20-50% of the cases [33]. In our case series,
22% of the IPs were submitted to surgical approach in view
of the bleeding and, interestingly, only one patient presented
with massive bleeding. Conversely, we found an IP with
very low levels of B-hCG at 17 weeks of amenorrhoea that
was successfully managed with medical treatment. In this
case, the outpatient management was successful and unevent-
ful thanks to an intensive ultrasound follow-up and B-hCG
measurement. In literature, ultrasound parameters have a spe-
cificity of 88-93%, but a sensitivity of only 40%; however,
the presence of an “interstitial line sign” has been reported
to be 80% sensitive and 98% specific for diagnosis [3].
Three-dimensional ultrasound images reconstruction and
MRI allow for accurate early diagnosis of interstitial preg-
nancy if suspected on classic TU scan [3].

OPs occur in 1/2100 to 1/60.000 pregnancies and ac-
count for 1% to 3% of EPs. OP seems to be a casual event
without association to a history of infertility or previous EP
and in our case series, we failed to identify relevant associat-
ed risk factors. Further, the preoperative diagnosis of this
pregnancy is not easy, because OPs are characterised by a
poor clinical symptomatology and a difficult ultrasound diag-
nosis [15], often mimicking tubal EP. The surgical approach
was the preferred first-line treatment in our study, in fact, th-
ese patients were not asymptomatic at the presentation. Un-
fortunately, surgical management of OPs included ovariecto-
my in a considerable quote of women, suggesting the possi-
bility to consider a medical approach in case of asymptomat-
ic presentation, since fertility outcomes can be detrimental
[34].

AnPs are characterised by the abnormal position of the
blastocyst, on the corner of the uterine cavity and methotrex-
ate rational is based on the promotion of detachment of the
trophoblast. These pregnancies can bring to a spontaneous
rupture of the uterus due to over distension in 25-50% of cas-
es, hence, they are considered a potential life-threatening
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event [35] and similar to IPs, they can present symptoms lat-
er than other UNSEPs. We submitted to surgery the majority
of the patients that finally underwent a wedge resection of
the utero-ovarian structures, as most of the reports available
in the literature [6]. A conservative approach using medical
therapy is possible when the diagnosis is early, while only
rarely expectant management can be attempted in case an ul-
trasound diagnosis is not satisfactory [36].

AbPs are a rare, life-threatening condition and they can
be primarily located in the peritoneal cavity or secondary to
a ruptured EP or tubal abortion CIT. Maternal mortality is
7.7 higher when compared to other EPs, and it is estimated
to range from 2% to 30% [37]. Diagnosis of AbP follows
the Studdiford’s criteria and advanced AbPs with a healthy
fetus, surviving up to term is extremely rare [5]. In the past,
it has been reported that even when combined with clinical
judgement, ultrasound only detects half of the early AbPs
[36]. To our knowledge, no recent case series reports an af-
fordable US accuracy in this condition, even though some
authors state that ultrasound scan remains the first choice for
preoperative diagnosis of AbP, identifying a role for MRI or
diagnostic laparoscopy only in undetermined cases [33]. Fail-
ing to diagnose an AbP can have serious outcomes, in fact,
surgical promptly approach is warranted. Nonetheless, mini-
mally invasive surgery, in cases of diagnostic uncertainty
can be invaluable, as in one of the cases of our case series,
where an EP was located in the liver surface.

4.1. Strength and Limitation

Our case series of UNSEPs is one of the largest avail-
able in the literature, with analysis of first-line treatment, re-
lated outcomes and subsequent second-line treatment.

Among the limitations, this is a retrospective case series
and may not reflect, given the long observational period, all
the UNSEPs managed at each centre. Further, a personal con-
viction of the physician and different experiences may lead
to different treatment pathways for similar patients.

CONCLUSION

CPs were successfully managed with a surgical ap-
proach, mostly as D&C and hysteroscopy; of interest, none
of these women undergo hysterectomy for concomitant surgi-
cal complication, and hence, we suggest avoiding medical
treatment, even though there is an increased risk for blood
transfusion. No consensus emerged for other UNSEPs, un-
less for AbPs that were straightforward submitted to
surgery. Ovarian, angular and interstitial pregnancies suf-
fered non-conservative approach on the utero-ovarian struc-
tures, and hence thorough counselling about a possible detri-
mental effect on fertility is suggested before elective

surgery.

ETHICS APPROVAL AND CONSENT TO PARTICI-
PATE

All clinical investigations are conducted according to the
Declaration of Helsinki principles. Retrospective observatio-
nal studies involving the collection of anonymized existing



8 Current Women's Health Reviews, 2021, Vol. 17, No. 00

data have been considered by the local IRB exempt from the
requirement of ethical approval.

HUMAN AND ANIMAL RIGHTS

No animals/humans were used for studies that are the ba-
sis of this research.

CONSENT FOR PUBLICATION
Not applicable.

AVAILABILITY OF DATA AND MATERIALS
Not applicable.

FUNDING

None.

CONFLICT OF INTEREST

The author declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS
We acknowledge the medical and midwifery staff.

REFERENCES

[11]  Elson C, Salim R, Potdar N, et al. Diagnosis and Management of
Ectopic Pregnancy (Green-top Guideline No. 21). 2016.

2] Shan N, Dong D, Deng W, Fu Y. Unusual ectopic pregnancies: a
retrospective analysis of 65 cases. J Obstet Gynaecol Res 2014;
40(1): 147-54.
http://dx.doi.org/10.1111/jog.12146 PMID: 24033915

[3] Kirk E, Bottomley C, Bourne T. Diagnosing ectopic pregnancy
and current concepts in the management of pregnancy of unknown
location. Hum Reprod Update 2014; 20(2): 250-61.
http://dx.doi.org/10.1093/humupd/dmt047 PMID: 24101604

[4]  Arleo EK, DeFilippis EM. Cornual, interstitial, and angular preg-
nancies: clarifying the terms and a review of the literature. Clin
Imaging 2014; 38(6): 763-70.
http://dx.doi.org/10.1016/j.clinimag.2014.04.002
25156020

[5]  Trivedi K, Singh L. Advanced abdominal pregnancy with a
healthy newborn: a rare case report. Int J Reprod Contracept Ob-
stet Gynecol 2016; 5(10): 3583-6.
http://dx.doi.org/10.18203/2320-1770.ijrcog20163185

[6] Ciavattini A, Cer¢ I, Tsiroglou D, Caselli FM, Tranquilli AL. An-
gular-interstitial pregnancy treated with minimally invasive
surgery after adjuvant methotrexate medical therapy. JSLS 2007;
11(1): 123-6.
PMID: 17651573

[7] Garzon S, Lagana AS, Pomini P, Raffaelli R, Ghezzi F, Franchi
M. Laparoscopic reversible occlusion of uterine arteries and cornu-
ostomy for advanced interstitial pregnancy. Minim Invasive Ther
Allied Technol 2019; 28(6): 359-62.
http://dx.doi.org/10.1080/13645706.2018.1547764
30514139

[8]  Panelli DM, Phillips CH, Brady PC. Incidence, diagnosis and man-
agement of tubal and nontubal ectopic pregnancies: a review. Fer-
til Res Pract 2015; 1(15): 15.
http://dx.doi.org/10.1186/540738-015-0008-z PMID: 28620520

[9] Raskin MM. Diagnosis of cervical pregnancy by ultrasound: a
case report. Am J Obstet Gynecol 1978; 130(2): 234-5.
http://dx.doi.org/10.1016/0002-9378(78)90377-0 PMID: 619667

[10] Condous G, Timmerman D, Goldstein S, Valentin L, Jurkovic D,

Bourne T. Pregnancies of unknown location: consensus statement.
Ultrasound Obstet Gynecol 2006; 28(2): 121-2.

PMID:

PMID:

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Ferrari et al.

http://dx.doi.org/10.1002/u0g.2838 PMID: 16933302

Kirk E, Condous G, Haider Z, Syed A, Ojha K, Bourne T. The
conservative management of cervical ectopic pregnancies. Ultra-
sound Obstet Gynecol 2006; 27(4): 430-7.
http://dx.doi.org/10.1002/u0g.2693 PMID: 16514619

Nabeshima H, Nishimoto M, Utsunomiya H, et al. Total laparos-
copic conservative surgery for an intramural ectopic pregnancy.
Diagn Ther Endosc 2010; 2010
http://dx.doi.org/10.1155/2010/504062 PMID: 20981282
Timor-Tritsch IE, Monteagudo A, Bennett TA, Foley C, Ramos J,
Kaelin Agten A. A new minimally invasive treatment for cesarean
scar pregnancy and cervical pregnancy. Am J Obstet Gynecol
2016; 215(3): 351.e1-8.
http://dx.doi.org/10.1016/j.ajog.2016.03.010 PMID: 26979630
Grant A, Murji A, Atri M. Can the Presence of a Surrounding En-
dometrium Differentiate Eccentrically Located Intrauterine Preg-
nancy from Interstitial Ectopic Pregnancy? J Obstet Gynaecol Can
2017; 39(8): 627-34.

http://dx.doi.org/10.1016/j.joge.2017.03.087 PMID: 28729096
Comstock C, Huston K, Lee W. The ultrasonographic appearance
of ovarian ectopic pregnancies. Obstet Gynecol 2005; 105(1):
42-5.

http://dx.doi.org/10.1097/01.A0G.0000148271.27446.30 PMID:
15625140

Bollig KJ, Schust DJ. Refining Angular Pregnancy Diagnosis in
the First Trimester: A Case Series of Expectant Management. Ob-
stet Gynecol 2020; 135(1): 175-84.
http://dx.doi.org/10.1097/A0G.0000000000003595
31809430

Mazzon I, Gerli S, Di Angelo Antonio S, Assorgi C, Villani V,
Favilli A. The Technique of Vaginal Septum as Uterine Septum:
A New Approach for the Hysteroscopic Treatment of Vaginal Sep-
tum. J Minim Invasive Gynecol 2020; 27(1): 60-4.
http://dx.doi.org/10.1016/j.jmig.2019.02.019 PMID: 30904487
Grimbizis GF, Campo R. On behalf of the Scientific Committee
of the Congenital Uterine Malformations (CONUTA) common
ESHRE/ESGE working group: Stephan Gordts, Sara Brucker,
Marco Gergolet, Vasilios Tanos, T.-C. Li, Carlo De Angelis, At-
tilio Di Spiezio Sardo. Clinical approach for the classification of
congenital uterine malformations. Gynecol Surg 2012; 9(2):
119-29.

http://dx.doi.org/10.1007/s10397-011-0724-2 PMID: 22611348
Liu NN, Han XS, Guo XJ, Sun LT, Kong XC. Ultrasound diagno-
sis of intramural pregnancy. J Obstet Gynaecol Res 2017; 43(6):
1071-5.

http://dx.doi.org/10.1111/jog.13322 PMID: 28422362

Jurkovic D, Hacket E, Campbell S. Diagnosis and treatment of ear-
ly cervical pregnancy: a review and a report of two cases treated
conservatively. Ultrasound Obstet Gynecol 1996; 8(6): 373-80.
http://dx.doi.org/10.1046/j.1469-0705.1997.08060373.x PMID:
9014275

Jurkovic D, Mavrelos D. Catch me if you scan: ultrasound diagno-
sis of ectopic pregnancy. Ultrasound Obstet Gynecol 2007; 30(1):
1-7.

http://dx.doi.org/10.1002/u0g.4077 PMID: 17587215

Ackerman TE, Levi CS, Dashefsky SM, Holt SC, Lindsay DJ. In-
terstitial line: sonographic finding in interstitial (cornual) ectopic
pregnancy. Radiology 1993; 189(1): 83-7.
http://dx.doi.org/10.1148/radiology.189.1.8372223
8372223

Barut A, Barut F, Arikan I, Harma M, Harma MI, Ozmen Bayar
U. Comparison of the histopathological diagnoses of preoperative
dilatation and curettage and hysterectomy specimens. J Obstet Gy-
naecol Res 2012; 38(1): 16-22.
http://dx.doi.org/10.1111/j.1447-0756.2011.01633.x
21917068

Gerli S, Rossetti D, Baiocchi G, Clerici G, Unfer V, Di Renzo
GC. Early ultrasonographic diagnosis and laparoscopic treatment
of abdominal pregnancy. Eur J Obstet Gynecol Reprod Biol 2004;
113(1): 103-5.
http://dx.doi.org/10.1016/S0301-2115(03)00366-X
15036722

Zhang Q, Xing X, Liu S, ef al. Intramural ectopic pregnancy fol-

PMID:

PMID:

PMID:

PMID:


http://dx.doi.org/10.1111/jog.12146
http://www.ncbi.nlm.nih.gov/pubmed/24033915
http://dx.doi.org/10.1093/humupd/dmt047
http://www.ncbi.nlm.nih.gov/pubmed/24101604
http://dx.doi.org/10.1016/j.clinimag.2014.04.002
http://www.ncbi.nlm.nih.gov/pubmed/25156020
http://dx.doi.org/10.18203/2320-1770.ijrcog20163185
http://www.ncbi.nlm.nih.gov/pubmed/17651573
http://dx.doi.org/10.1080/13645706.2018.1547764
http://www.ncbi.nlm.nih.gov/pubmed/30514139
http://dx.doi.org/10.1186/s40738-015-0008-z
http://www.ncbi.nlm.nih.gov/pubmed/28620520
http://dx.doi.org/10.1016/0002-9378(78)90377-0
http://www.ncbi.nlm.nih.gov/pubmed/619667
http://dx.doi.org/10.1002/uog.2838
http://www.ncbi.nlm.nih.gov/pubmed/16933302
http://dx.doi.org/10.1002/uog.2693
http://www.ncbi.nlm.nih.gov/pubmed/16514619
http://dx.doi.org/10.1155/2010/504062
http://www.ncbi.nlm.nih.gov/pubmed/20981282
http://dx.doi.org/10.1016/j.ajog.2016.03.010
http://www.ncbi.nlm.nih.gov/pubmed/26979630
http://dx.doi.org/10.1016/j.jogc.2017.03.087
http://www.ncbi.nlm.nih.gov/pubmed/28729096
http://dx.doi.org/10.1097/01.AOG.0000148271.27446.30
http://www.ncbi.nlm.nih.gov/pubmed/15625140
http://dx.doi.org/10.1097/AOG.0000000000003595
http://www.ncbi.nlm.nih.gov/pubmed/31809430
http://dx.doi.org/10.1016/j.jmig.2019.02.019
http://www.ncbi.nlm.nih.gov/pubmed/30904487
http://dx.doi.org/10.1007/s10397-011-0724-2
http://www.ncbi.nlm.nih.gov/pubmed/22611348
http://dx.doi.org/10.1111/jog.13322
http://www.ncbi.nlm.nih.gov/pubmed/28422362
http://dx.doi.org/10.1046/j.1469-0705.1997.08060373.x
http://www.ncbi.nlm.nih.gov/pubmed/9014275
http://dx.doi.org/10.1002/uog.4077
http://www.ncbi.nlm.nih.gov/pubmed/17587215
http://dx.doi.org/10.1148/radiology.189.1.8372223
http://www.ncbi.nlm.nih.gov/pubmed/8372223
http://dx.doi.org/10.1111/j.1447-0756.2011.01633.x
http://www.ncbi.nlm.nih.gov/pubmed/21917068
http://dx.doi.org/10.1016/S0301-2115(03)00366-X
http://www.ncbi.nlm.nih.gov/pubmed/15036722

Case Series of Unusual Not Scar Ectopic Pregnancies

[26]

[27]

[28]

[29]

[30]

lowing pelvic adhesion: case report and literature review. Arch Gy-
necol Obstet 2019; 300(6): 1507-20.
http://dx.doi.org/10.1007/s00404-019-05379-3 PMID: 31729562
Tozzi R, Ferrari F, Nieuwstad J, Campanile RG, Soleymani Majd
H. Tozzi classification of diaphragmatic surgery in patients with
stage IIIC-IV ovarian cancer based on surgical findings and com-
plexity. J Gynecol Oncol 2020; 31(2)
http://dx.doi.org/10.3802/jg0.2020.31.¢14 PMID: 31912672
Moini A, Hosseini R, Jahangiri N, Shiva M, Akhoond MR. Risk
factors for ectopic pregnancy: A case-control study. J Res Med
Sci 2014; 19(9): 844-9.

PMID: 25535498

Anwar S, Uppal T. Recurrent viable ectopic pregnancy in the
salpingectomy stump. Australas J Ultrasound Med 2010; 13(3):
37-40.
http://dx.doi.org/10.1002/.2205-0140.2010.tb00162.x
28191089

Ferrari F, Forte S, Prefumo F, Sartori E, Odicino F. Opportunistic
salpingectomy during postpartum contraception procedures at elec-
tive and unscheduled cesarean delivery. Contraception 2019;
99(6): 373-6.
http://dx.doi.org/10.1016/j.contraception.2019.03.041
30898658

Di Spiezio Sardo A, da Cunha Vieira M, Lagana AS, et al.
Servikal gebelikte histeroskopik rezeksiyon ile iligkili kombine sis-
temik ve histeroskopik intra-amniyotik metotreksat enjeksiyonu:
Nadir bir durum igin en yeni yaklasim. Eurasian J Med 2017;
49(1): 66-8.

PMID: 28416938

PMID:

PMID:

311

(321

[33]

[34]

(35]

(36]

[37]

Current Women's Health Reviews, 2021, Vol. 17, No. 00 9

Fylstra DL. Cervical pregnancy: 13 cases treated with suction
curettage and balloon tamponade. Am J Obstet Gynecol 2014;
210(6): 581.e1-5.

http://dx.doi.org/10.1016/j.aj0g.2014.03.057 PMID: 24704060
Vitale SG. The Biopsy Snake Grasper Sec. VITALE: A New Tool
for Office Hysteroscopy. J Minim Invasive Gynecol 2020.

Stone K. Acute abdominal emergencies associated with pregnan-
cy. Clin Obstet Gynecol 2002; 45(2): 553-61.
http://dx.doi.org/10.1097/00003081-200206000-00025
12048412

Lagana AS, Vitale SG, De Dominici R, et al. Fertility outcome af-
ter laparoscopic salpingostomy or salpingectomy for tubal ectopic
pregnancy A 12-years retrospective cohort study. Ann Ital Chir
2016; 87(5): 461-5.

PMID: 27480601

Hasanzadeh M, Dadgar S, Arian Y, Yousefi Y. Angular Ectopic
Pregnancy Presenting as Rupture of Lateral Wall of the Uterus:
Late Presentation in Gestation Week 20. Iran J Med Sci 2017;
42(3): 314-7.

PMID: 28533582

Alves JAG, Alves NG, Alencar Janior CA, Feitosa FE, da Silva
Costa F. Term angular pregnancy: successful expectant manage-
ment. J] Obstet Gynaecol Res 2011; 37(6): 641-4.
http://dx.doi.org/10.1111/j.1447-0756.2010.01405.x
21375673

Parekh VK, Bhatt S, Dogra VS. Abdominal pregnancy: an unusu-
al presentation. J Ultrasound Med 2008; 27(4): 679-81.
http://dx.doi.org/10.7863/jum.2008.27.4.679 PMID: 18359918

PMID:

PMID:

DISCLAIMER: The above article has been published in Epub (ahead of print) on the basis of the materials provided by the author. The Edito-
rial Department reserves the right to make minor modifications for further improvement of the manuscript.


http://dx.doi.org/10.1007/s00404-019-05379-3
http://www.ncbi.nlm.nih.gov/pubmed/31729562
http://dx.doi.org/10.3802/jgo.2020.31.e14
http://www.ncbi.nlm.nih.gov/pubmed/31912672
http://www.ncbi.nlm.nih.gov/pubmed/25535498
http://dx.doi.org/10.1002/j.2205-0140.2010.tb00162.x
http://www.ncbi.nlm.nih.gov/pubmed/28191089
http://dx.doi.org/10.1016/j.contraception.2019.03.041
http://www.ncbi.nlm.nih.gov/pubmed/30898658
http://www.ncbi.nlm.nih.gov/pubmed/28416938
http://dx.doi.org/10.1016/j.ajog.2014.03.057
http://www.ncbi.nlm.nih.gov/pubmed/24704060
http://dx.doi.org/10.1097/00003081-200206000-00025
http://www.ncbi.nlm.nih.gov/pubmed/12048412
http://www.ncbi.nlm.nih.gov/pubmed/27480601
http://www.ncbi.nlm.nih.gov/pubmed/28533582
http://dx.doi.org/10.1111/j.1447-0756.2010.01405.x
http://www.ncbi.nlm.nih.gov/pubmed/21375673
http://dx.doi.org/10.7863/jum.2008.27.4.679
http://www.ncbi.nlm.nih.gov/pubmed/18359918

	Management of Unusual Not Scar Ectopic Pregnancy: A Multicentre Retrospective Case Series 
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Unusual Not Scar Ectopic Pregnancy (UNSEP) Classification
	2.2. Statistical Analysis

	3. RESULTS
	4. DISCUSSION
	4.1. Strength and Limitation

	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




