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Abstract: The objective is to define the optimal term of treatment of ectopic low-lying implantation pregnancy (LIP), including cesarean scar 
pregnancies (CSP) and cervico-isthmic pregnancies (CIP). 
Material and Methods ― A single-center retrospective study examining the data of 37 patients with CSP and CIP. Gestation age (GA), 
human chorionic gonadotropin (β-HCG) level, ultrasound protocols, outcomes and follow-up were evaluated. The patients were divided 
into two groups according to their gestation age (GA) calculated from the last menstrual period, i.e.: up to 55 days inclusively – 1

st
 group, 

56 days and more – 2
nd

 group. 
Results ― Significant difference was found in blood loss and repeated invasive procedures (RIP) numbers between the groups (р=0.010 and 
р=0.046, respectively). GA>55 days increases the risk of RIP for patients with LIP four times (OR=4.00, 95% CI 0.99-16.15). 
Conclusion ― Termination of LIP performed in 1

-st
 trimester allows to preserve uterus in all cases. Blood loss and the risk of RIP were 

significantly lower if LIP termination was performed before 8
-th

 gestational week.  
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Introduction  

Rate of non-tubal ectopic pregnancies (EP) ranges from 5.0% 
to 10% from all EPs [1-3] though their overall incidence has been 
increasing in recent years [4].

 
Furthermore, non-tubal EPs 

contribute disproportionately to maternal morbidity and 
mortality in comparison to tubal EPs [2, 3]. 

There are no standards for diagnostics and treatment of this 
pathology [5-9]. Management of non-tubal EP may involve 
expectancy, medical or surgical treatment, or their combination, 
minimally invasive radiological approaches depending on EP 
location and the patient's clinical stability [2, 3, 9]. 

Some of these non-tubal pregnancies are characterized by 
trophoblast invasion in the lower segment of the uterus 
including previous cesarean scars, cervico-isthmus or cervix. 
They are similar in incidence rarity but cause life-threatening 
bleeding. 

The number of reported cases of Cesarean scar pregnancy 
(CSP) has increased in the last 10 years because of the increase 
in Cesarean sections number and the improvement in ultrasound 
detection in the first trimester [3, 10-14]. Cervico-isthmic 
implantation is also viewed as a variation of EP [9, 15-17]. Some 
authors associate this localization with CSP as pregnancy located 
below the internal os [15, 17]. Due to their relative rarity CSPs 

have proved difficult to study and there is still lack of agreement 
regarding the most appropriate diagnostic criteria and optimal 
strategies to treat this condition [9, 10, 12, 18-20]. Some 
specialists affiliate CSP, cervico-isthmic pregnancy (CIP) and 
cervical pregnancy into “pregnancy in an abnormal location” or 
“low-lying-implantation ectopic pregnancy” because the low 
segment is less capable of fibromuscular contraction to control 
bleeding [17,21]. However, this term is not quite appropriate, 
because livebirth is considered impossible for cervical pregnancy, 
but is being discussed for CSP and CIP [13, 22]. 

In recent years the number of reports of livebirth delivery 
has increased although this situation is always connected with 
high risk of bleeding and hysterectomy [2, 13, 17, 22-25]. 
Unfortunately, in clinical practice the majority of clinicians have 
very limited experience and confidence in the differential 
diagnosis of this pathology and treatment is at the physicians’ 
discretion [16]. Literature about non-tubal EP has been restricted 
to small case reports and series, with limited data on optimal 
treatment protocols [1]. 

The objective is to define the optimal term of treatment of 
ectopic low-lying implantation pregnancy (LIP), including CSP and 
CIP. 
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Material and methods 

A single-center retrospective study of 997 consecutive 
patients with EP of gynecological department of the City Hospital 
#1 of Krasnodar (2011-2016 years) found CSP and CIP before 14 
gestation weeks in 37 cases (3.7%). Taking into consideration the 
similar clinical characteristics and management we unified 
patients with CSP and CIP into a category of LIP. The diagnosis 
was based on ultrasound examination (US) data, performed in the 
hospital and human chorionic gonadotropin (β-HCG) level in 
blood. 

Each patient with confirmed LIP gave the informed consent to 
treatment options, including open surgery, systemic 
chemotherapy, mini-invasive radiological approaches procedures 
(uterine artery embolization under X-ray control (UAE), dilatation 
and curettage/vacuum aspiration under US control (D@C/VA,) 
local methotrexate (MTX) administration under US control) and 
their combinations.  

US protocols, blood loss, time of β-HCG level decrease, 
spotting duration and outcomes were evaluated. We considered 
the outcomes as successful if no further interventions were 
required after the procedure, and complicated if any additional 
interventions were performed. Patients were divided into two 
groups taking into account gestation age (GA) according to the 
last menstrual period (LMP) (1

st
 group – GA less 56 days, n=22; 2

nd
 

group – GA 56 and more days, n=15). 

The statistical analysis was performed using statistical 
software (SPSS, Version 18.0). Examination of the form of 
distribution of signs was carried out using Shapiro–Wilk test. 
Median and interquartile range were used for description of 
numerical characteristics of statistical distribution of signs – Me 
(LQ, UQ). Mean values of quantitative attributes were estimated 
using the nonparametric Mann-Whitney U test. To determine the 
statistical significance of differences of observed and expected 
frequencies of qualitative attributes the chi-square test (χ

2
) was 

used. 

The critical level of significance was defined with a two-tailed 
test р<0.05. Comparison of risk of repeated invasive procedures 
(RIP) between the groups was performed using the calculation of 
odds ratio and relative risk factor (RR). To visualize the nature of 
relation between the variables a scattering diagram was applied.  

 

Results 

According to the retrospective data ultrasound protocols the 
sensitivity of routine pelvic ultrasound examination for LIP 
diagnostics amounted to 54% (prior to hospital admission the 
diagnosis was confirmed by US in 20 cases: 10 in the 1

st
 group and 

10 in the 2
nd

 group). US criteria for CSP (LIP) are well-known: 
location of “empty” uterus and “empty” cervical canal; 
visualization of gestation sac/trophoblast in scar/isthmus; 
myometrial thinning of anterior wall of uterus (1-3 mm); 
gestation sac located in the “niche” surrounded by 
myometrium/fibrose tissue separated from cavum uterus; 
hypervascular pattern with trophoblastic blood flow into scar 
with positive test for β-HCG; negative “sliding-sign”; placental 
bulge, placental lacunae [13, 15, 16, 26]. 

Most of these criteria were absent or misinterpreted in 
medical reports. Eight patients (21.6%) were admitted with 
bleeding after D@C/VA performed in other hospitals while LIP 
was overlooked. All of them needed RIP for the purpose of 

haemostasis. 2 among 8 these patients had GA less than 56 days, 
and 6 patients – 56 days and more. In all cases RIP were 
performed: with less 56 days GA – in 1 case D@C under US 
control with systemic МТХ administration; in 1 case – 
D@C+UAE+MTX; with 56 days and more GA – in 2 cases D@C 
under US-control with systemic МТХ administration, in 4 cases – 
D@C+UAE+МТХ were carried out. 

Analyses of all examined LIP cases discovered that D@C/VA as 
a self-sustained treatment method was efficient only in cases 
where GA was less than 8 weeks (up to 55 days from LMP) (table 
1). For patients with LIP, whose GA overpassed 55 days from LMP, 
all attempts of D@C/VA resulted in repeated interventions (table 
1). Out of 6 cases, which required RIP in the 1

st
 group: in one case 

UAE was carried out two months later in connection with profuse 
bleeding due to arterio-venous malformation, despite of decrease 
in β-HCG up to the subliminal level. As a whole, without 
considering the methods of treatment, the difference in the 
necessity of RIP between the groups was significant (χ

2
=3.96, 

p=0.046) (Table 1). 

Analysis of treatment and outcomes based on GA 
demonstrates significant difference in blood loss and numbers of 
RIP between the groups with GA less than 8 weeks and more than 
that (Table 2). 

Scattering diagram was used for graphical visualization of 
relation between the observation period before decrease in β-
HCG and blood loss. Points’ position demonstrates that the group 
with gestational age of 8 weeks and more has a wider field of 
distribution than the other group (Figure 1).  

For the group with GA>55 days Relative Risk (RR) of RIP was 
2.2 times higher, than in the group with GA<55(6/22 vs 9/15; RR: 
2.2, 95% CI 0.991-4.885) (Table 3). Odd ratio calculation showed 
that the factor of GA>55 increases the risk of RIP four times (9/6 
vs 6/16, χ

2
=3.96, p=0.046; OR=4.00, 95% CI 0.99-16.15) (Table 3). 

 

Discussion  

Estimated incidence of CSP is 1.5 per 10,000 maternities [19].
 

Despite rarity of LIP diagnostics, difficulties and morbidity present 
the actuality of this problem.

 
Ectopic cesarean scar pregnancy 

needs to be differentiated from normal but low intrauterine 
pregnancy, abortion in progress, true cervical pregnancy [7, 12, 
14, 16]. There are lots of publications focused on early diagnostic 
criteria of cesarean scar pregnancy because treatment during first 
trimester in most cases allowed to preserve fertility [9, 11, 14, 16, 
18-20, 27].

 
Unrecognized or misdiagnosed CSPs treated with 

inadequate procedures may lead to severe and sometime 
uncontrollable vaginal bleeding and hysterectomy.  

The clinical diagnosis without the visualization methods is 
extremely difficult.

 
Unfortunately, our study shows insufficient 

level of knowledge about diagnostic criteria of LIP among 
ultrasound specialists. Without standard compulsive protocol, we 
have a high number of false-negative conclusions, which caused 
prolongation of diagnostic time and treatment with repeated 
invasive procedure. In cases when LIP is missed in first trimester, 
the probability of fertility loss increases multi-fold. Four patients 
with LIP prolonged for more than 14 weeks not included in 
analysis in our study had profuse bleeding (600-5,000 ml) and 
fetal demise in all cases. Hysterectomy was performed in two 
cases.  
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Table 1. Method of LIP treatment in relation to GA 

Method of 
treatment 

Group 1 
GA, less 56 days, (n=22) 

Group 2 
GA, 56 and more days, (n=15) 

D@C/VA n=9 n=6 

NC, n=6 RIP, n=6 NC, n=0 RIP, n=6 

Methods: 
D@C/VA +UAE, n=1; D@C/VA +MTX, n=1; 

D@C/VA +MTX +UAE, n=1; 

Methods: 
D@C/VA +MTX+UAE, n=4; 

D@C/VA +MTX, n=2 

D@C/VA +UAE n=1 n=1 

NC, n=1 RIP, n=0 NC, n=1 RIP, n=0 

D@C/VA 
+MTX 

n=4 n=2 

NC, 
n=2 

RIP, n=2 NC, n=2 RIP, n=0 
Methods:  

D@C/VA, n=2 

D@C/VA 
+MTX +UAE 

n=0 n=1 

NC, n=0 RIP, n=0 NC, n=1 RIP, n=0 

MTX n=8 n=5 

NC, n=7 RIP, n=1 NC, n=2 RIP, n=3 

Method: 
Local MTX 

administration, n=1 

Methods: 
Local MTX administration, n=1; 

D@C/VA, n=2 

Total NC, n=16 *RIP, n=6 NC, n=6 *RIP, n=9 

* Significance of differences,χ2, p; NC – No complications 

 

Table 2. Outcomes of LIP in relation to GA 

GA, days from LMP (weeks), n Blood loss, ml 
Ме (25% – 75%) 

Time of β-HCG level decrease, days 
Ме (25% – 75%) 

Spotting, days 
Ме (25% – 75%) 

RIP, 
n (%) 

55 days and less (5-7 weeks); n=22 60 (50-85) 21 (17-33.5) 30,1 ± 11.1 6 (27.3) 
From 56 to 84 days (8-12 weeks); n=15 120 (60-800) 38 (22-64) 42.7 ± 18.1 9 (60.0) 
Significance of differences U=47,5; р=0,010 U=113.0; р=0.113 U=53.0; р=0.200 χ2 = 396; р=0.046 

 

 

Table 3. Risk evaluation of RIP depends on GA 

 Value СI 95% 
lower upper 

Odd ratio for GA (56 days and more/less) 4.000 0.991 16.148 

Relative risk for cohort “RIP performed” 2.200 0.991 4.885 
Relative risk for cohort “no RIP” 0.550 0.281 1.075 
Number of observations 37   

CI, confidence interval. 

 

 
Figure 1. Relation between the observation period before decrease in β-
HCG and blood loss 

 

Recent studies confirmed that chorion invasion is not 
necessarily connected with the cesarean scar. The fibrous scar 
tissue may develop after other uterine surgeries such as dilation 
and curettage, myomectomy, metroplasty, hysteroscopy, and 
manual placenta removal. Implantation disorders, such as placenta 
accreta, increta or percreta, are explained by the absence of 
protective decidua basalis, which results in trophoblastic invasion 
[11, 22, 27, 28]. However, CSP is more aggressive in its behaviour 
than placenta praevia accreta because of its early invasion in the 
myometrium [6, 27]. 

In series of our observations, eight patients had LIP with 
cervico-isthmic localization without cesarean section. Seven of 
them had D@C (abortions) before and one underwent adhesiolysis 
(for Asherman syndrome). That is why we prefer to use term 
“ectopic low-lying implantation pregnancy”, as “cesarean scar 
pregnancy” does not take into account the cases of isthmic 
localization pregnancy and decreases specialists’ alertness for this 
pathology. 

The diagnosis of Cesarean scar pregnancy is being made 
increasingly in asymptomatic or minimally symptomatic women 
with wanted live pregnancies attending for first-trimester dating or 
reassurance scans; in these women, decisions regarding 
management are much harder to make [5]. The main difficulty in 
counseling of women diagnosed with asymptomatic scar 
pregnancy is lack of our understanding of the natural history of the 
condition and our inability to predict the likelihood of different 
outcomes [5]. 

Due to the relative rarity of the condition no universal 
treatment guidelines for management of CSP have been published 
up to now [9, 18, 20]. Fourteen women (54%) with CSP were 
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managed conservatively, as there was evidence of a spontaneous 
resolution [20]. In over study the success rates of expectant 
management were 43% (9/21) [19]. Complication rates range, 
however, from 10% to 62% [9, 12, 14, 19]. These cases require 
more complex and more expensive methods of treatment. 
Discharge from care (median number of days) was 82 (range 37-
174) with expectant, 21 (range 10-31) with medical and 11 (range 
4-49) with surgical management [19].

 
In a series of 10 patients 

with CSP with fetal cardiac activity who elected for expectant 
management 80% required hysterectomies [25]. Early diagnosis 
allows to avoid uterine rupture and haemorrhage, thus preserving 
the uterus and fertility. Some authors believe that expectant 
management should not be recommended [18]. 

There is no common point of view on the optimal diagnostic 
term. Timor-Tritsch IE [14] investigated diagnostic worth of the 
center of gestation sac location till 10 gestation weeks for CSP 
diagnostic. El-Refaey H in comments to article CH Comstock [28] 
indicated that “As the gestational sac becomes larger it fills the 
whole cavity and it encroaches on the niche of the previous 
cesarean section scar. Identification of the original implantation 
site will therefore become harder”. He proposes that all women 
who have had previous cesarean sections should have a 
transvaginal scan examination between 6 and 8 weeks of gestation 
in any subsequent pregnancy. Cali G [26] also used a 6-8 gestation 
weeks period for differential diagnosis. But Zosmer N [13]

 
thought 

that the assessment of ongoing pregnancies implanted in CS scars 
is probably best performed not earlier than 7 and 9 weeks’ 
gestation. 

In addition, it is psychologically more difficult for patients with 
prolonged gestation age to agree to the pregnancy termination.  

Most studies focused on comparative evaluation of results of 
different methods of CSP treatment [9, 19, 20]. However, due to 
the rarity of this pathology statistical power of the majority of the 
studies is not sufficient for reliable results. It is impossible to 
compare the influence of the method of treatment on the 
outcome as part of this study due to the small number of patients 
and variety of treatment protocols. The low number of cases can 
be considered the main limitation of this study. Some studies 
demonstrate the connection between the gestation age at the 
moment of pregnancy termination and the complication rates for 
specific treatment methods without providing any general 
guidelines specifying preferable gestation age for treatment

 
[9]. 

Our study confirmed the increasing frequency of complications 
such as intraoperative blood loss, numbers of repeated invasive 
procedures for LIP terminated after 8 weeks of gestation 
regardless of the method of treatment.  

We did not investigate subsequent fertility of patients in this 
study. However, three patients were readmitted to our Hospital 
with uterine pregnancies in period from 6 to 12 months after the 
treatment of LIP (n=1 after VA, n=2 after VA+MTX). Our experience 
of UAE use was successful in all cases with excellent bleeding 
control. There were no registered complications connected with 
our procedures, but in 3 patients wishing to conceive pregnancies 
did not happen afterwards. There were no repeated cases of LIP 
among our patients.  

Taking into account the high risk of serious complications of 
LIP, including loss of reproductive function and potential growth of 
this pathology due to increase in uterus surgery among 
premenopausal women, we need to detect LIP earlier. An early 

diagnosis and a proper management are fundamental to prevent 
maternal complications [9,20]. 

 An early detection requires a high index of suspicion, strict 
diagnostic criteria, and properly trained, experienced 
sonographers [20].

 
In our opinion it is necessary to conduct the 

screening of risk group with simple and reproducible tests and 
standard protocol (in a similar way to chromosomal anomaly 
screening) (before 8 gestation weeks) during and individual risk 
calculation for asymptomatic women with previous uterus surgery. 

Patients with high individual risk of LIP and following 
abnormally invasive placenta must have expert counselling with 
detailed information about maternal and fetal risks given, 
prognosis for fertility preservation in cases of pregnancy 
prolongation or termination. Prolongation of LIP is possible in 
certain cases of patient informingly refusing pregnancy 
termination.  

A small number of observations stipulated by rare detectability 
of this pathology should be attributed to limitation in design of the 
performed study. Nonparametric criteria only were used for 
statistical analysis, because the variables did not follow the normal 
distribution. Due to rarity of this pathology, we need multicentral 
investigation of prognosis, management and recurrence risk for LIP 
for recommendation establishment.  

 

Conclusion 

Termination of CSP and CIP performed in first trimester allows 
to preserve uterus in all cases. Blood loss and repeated invasive 
procedures numbers are lower when termination of LIP is 
performed before 8 gestation weeks. 
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