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ABSTRACT

Introduction Tubal pregnancy is the most clinically relevant

form of ectopic pregnancy. Surgery consisting of laparoscopic

salpingotomy is the therapeutic gold standard. This study

looked at risk factors for non-tube-preserving surgery. The

aim was to determine a cut-off value for beta-hCG levels,

which could be used to predict the extent of tubal surgery.

Materials and Method 97 patients with tubal pregnancy

who underwent primary salpingotomy in the Department of

Gynecology and Obstetrics of Jena University Hospital between

2010 and 2016 were retrospectively analyzed. A prior medical

history of risk factors such as adnexitis, ectopic pregnancy,

tubal surgery, treatment for infertility and intrauterine pessary

was included in the analysis. The study population was divided

into two subgroups: (1) a group which underwent laparoscop-

ic linear salpingotomy, and (2) a group which had laparoscopic

partial tubal resection or salpingectomy. Risk factors for salpin-

gectomy were determined using binary logistic regression

analysis. Statistical analysis was done using SPSS, version 24.0,

to identify risk factors for non-tube-preserving surgery.

Results 68 patients (70.1%) underwent laparoscopic salpin-

gotomy and 29 patients (29.9%) had laparoscopic salpingec-

tomy. The two groups differed with regard to age (p = 0.01)

but not with regard to the parameters ‘gestational age’, ‘via-

bility and rupture status of the ectopic pregnancy’ or ‘symp-

toms at presentation’. Patients who were known to have en-

dometriosis prior to surgery or who were diagnosed with en-

dometriosis intraoperatively were more likely to undergo sal-

pingectomy (OR: 3.28; 95% CI: 0.9–10.8; p = 0.05). Calcu-

lated mean beta-hCG levels were higher in the salpingectomy

group compared to the group who had tube-preserving sal-

pingotomy (3277.8 IU/l vs. 9338.3 IU/l, p = 0.01). A cut-off

beta-hCG value of 775 IU/l prior to surgery was predictive for

salpingectomy with a true positive rate of 86.2% and in-

creased the probability that salpingectomy would be neces-

sary (OR: 5.23; 95% CI: 0.229–0.471; p = 0.005).

Conclusion Endometriosis and a beta-hCG value of more

than 775 IU/l significantly increased the risk for non-tube-pre-

serving surgery in women with tubal pregnancy.

690 Nicolaus K et al. Endometriosis and Beta-hCG… Geburtsh Frauenheilk 2018; 78: 690–696

GebFra Science |Original Article



ZUSAMMENFASSUNG

Einleitung Die Tubargravidität stellt klinisch die relevanteste

Form der ektopen Schwangerschaft dar. Therapeutischer

Goldstandard in der operativen Therapie ist die laparoskopi-

sche Salpingotomie. Risikofaktoren für ein nicht tubenerhal-

tendes operatives Vorgehen sollten untersucht werden. Ein

Beta-hCG‑Cut-off-Wert sollte ermittelt werden, anhand des-

sen das operative Ausmaß der erforderlichen Tubenchirurgie

möglicherweise vorherzusagen ist.

Material und Methode 97 Patientinnen mit Tubargravidität

zur primär angestrebten Salpingotomie in der Universitäts-

frauenklinik Jena von 2010 bis 2016 wurden retrospektiv er-

fasst. Anamnestische Risikofaktoren wie Adnexitis, Extraute-

ringravidität, Tubenchirurgie, Sterilitätstherapie und liegen-

des Intrauterinpessar wurden aufgenommen. Das Unter-

suchungskollektiv wurde in 2 Subgruppen eingeteilt: (1) lapa-

roskopische lineare Salpingotomie oder (2) laparoskopische

Tubenteilresektion respektive Salpingektomie. Risikofaktoren

für die Salpingektomie wurden über eine binäre logistische

Regression erhoben. Die statistische Analyse erfolgte über

SPSS, Version 24.0, um Risikofaktoren für die nicht tuben-

erhaltende Chirurgie zu ermitteln.

Ergebnisse Eine laparoskopische Salpingotomie erhielten

n = 68 Patientinnen (70,1%) und n = 29 Patientinnen (29,9%)

eine laparoskopische Salpingektomie. Beide Gruppen unter-

schieden sich im Alter (p = 0,01), jedoch nicht bei den Para-

metern Gestationsalter, Vitalitäts- und Rupturstatus der Ex-

trauteringravidität, Symptome bei Vorstellung. Patientinnen

mit einer präoperativ bekannten Endometriose oder intraope-

rativ neu diagnostizierten Endometriose erhielten häufiger

eine Salpingektomie (OR: 3,28, 95%-KI 0,9–10,8, p = 0,05).

Für die Gruppe der Salpingektomie errechnete sich ein höhe-

rer Mittelwert des Beta-hCG als in der Gruppe der tubenerhal-

tenden Salpingotomie (3277,8 IU/l vs. 9338,3 IU/l, p = 0,01).

Ein Cut-off-Wert des Beta-hCGs von 775 IU/l sagte eine Sal-

pingektomie mit einer Richtig-positiv-Rate von 86,2% vorher

und zeigte eine Risikoerhöhung für die Wahrscheinlichkeit

einer notwendigen Salpingektomie (OR: 5,23; 95%-KI 0,229–

0,471, p = 0,005).

Schlussfolgerung Das Vorhandensein einer Endometriose

sowie ein Beta-hCG-Wert ab 775 IU/l erhöhen signifikant das

Risiko für eine nicht tubenerhaltende Chirurgie bei Tubargra-

vidität.
Introduction
Ectopic pregnancy (EP) is the cause of up to 6% of cases of preg-
nancy-related maternal morbidity; in the first trimester of preg-
nancy EP is the leading gestational cause of death [1,2]. The inci-
dence of EP is increasing because of the improved diagnosis of ec-
topic pregnancies, the increased maternal age, an increase in sur-
gical procedures in the tubal area, and the increased use of assisted
reproductive technologies [2]. Tubal pregnancy is the most com-
mon form of ectopic pregnancy (95.5%), while ovarian (3.2%) and
abdominal (1.3%) implantation sites are far less common [3–5].

Diagnosis may be delayed due to the heterogeneity of symp-
toms. Clinically, presentation can range from asymptomatic with
an intact pregnancy to acute abdomen or hemorrhagic shock fol-
lowing tubal rupture or miscarriage. The diagnosis is usually made
between the 6th and the 9th week of pregnancy [2]. Depending
on the time of examination, the differential diagnosis can include
intact intrauterine early pregnancy not yet visible on ultrasound
or early miscarriage [6,7].

As minimally invasive surgery is becoming more widely avail-
able in clinical practice, potential ectopic pregnancies are being
investigated and detected at early stages, and treatment is more
likely to be organ-sparing. Tubal ruptures are decreasing. The gold
standard of care consists of surgical laparoscopy with organ-spar-
ing treatment or ablation; expectant management or medication
are less commonly used. The procedure generally consists of lin-
ear salpingotomy performed in the antimesenteric area of the
tube with a monopolar needle or monopolar scissors using a low
setting. Aquadissection is subsequently used to make it easier to
remove the ectopic pregnancy. Tubal closure using an endo-su-
turing device has not been shown to offer any benefits for fertility
compared to leaving the tube wall open [8,9].
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A meta-analysis [10] has associated the organ-sparing proce-
dure with a risk of persistent trophoblastic tissue and a 2.3-times
higher risk for recurrent tubal pregnancy, which must be set
against the benefit of improved fertility following preservation of
the tube. Both surgical options and the risk of residual ectopic
pregnancy tissue and recurrence when the tube is preserved must
all be discussed with the patient before the operation.

Known risk factors for non-tube-preserving surgery are the size
of the ectopic pregnancy (> 33.5mm) and an isthmic or fimbrial
site of pregnancy [11]. The aim of this study was to identify fur-
ther risk factors for non-tube-sparing surgery with the aim of us-
ing them in the future when informing and discussing possible op-
tions with patients preoperatively. The presence of endometriosis
was of particular interest, because of a reported prevalence of
about 50% in affected patients who wished to conceive and the
risk it represents for tubal infertility and for ectopic pregnancy
[12].

Beta-hCG values are usually determined preoperatively and
can be used to make the diagnosis and decide on the indications
for surgery during surgical exploration of an ectopic pregnancy.
The aim was to investigate whether this marker could also be used
to estimate the risk of potentially losing the affected fallopian
tube.
Method

Study design

A retrospective analysis was done of all patients who underwent
laparoscopic surgical exploration for tubal ectopic pregnancy in
the period from 2010 to 2016 in the Department of Gynecology
and Obstetrics of Jena University Hospital (n = 105). The proposed
691
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▶ Fig. 1 ROC curve for the probability prediction of an intraopera-
tive decision for salpingectomy based on serum beta-hCG levels.
Sensitivity = true positive rate, specificity = false positive rate.
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study was submitted to the Ethics Commission of Friedrich Schiller
University Jena for approval prior to the start of the study.

Five patients were excluded from the study because they did
not want any more children and had been referred for salpingec-
tomy. Preoperative diagnostic procedures used to make the diag-
nosis included transvaginal ultrasound and serum beta-hCG de-
termination (given in IU/l).

In 3 cases, patients were treated immediately without awaiting
the information on beta-hCG levels because these patients pre-
sented with hemodynamic instability due to tubal rupture and he-
moperitoneum; these 3 patients were also excluded from the
study.

Recorded parameters included age, week of pregnancy (from
the last menstrual period), ultrasound findings and risk factors
such as status post (s/p) adnexitis, ectopic pregnancy, tubal sur-
gery, infertility treatment or the presence of an intrauterine pes-
sary.

Method

Serum beta-hCG levels were also measured as part of diagnostic
procedures. Levels (given as IU/l) were determined in-house pre-
operatively in the 24-hour period immediately prior to the proce-
dure.

During the above-mentioned study period, a total of 97 pa-
tients were treated for ectopic tubal pregnancy in the Depart-
ment of Gynecology and Obstetrics of Jena University Hospital,
with primary treatment consisting of laparoscopy in the majority
of patients. All 97 patients were treated after previously under-
going a complete preoperative workup resulting in a working
diagnosis of ectopic tubal pregnancy. All of the patients wanted
organ-preserving surgery. The abdomen and lesser pelvis were ex-
plored using a laparoscopic approach, the diagnosis of tubal preg-
nancy was confirmed, and extirpation was done by longitudinal
excision of the affected fallopian tube and removal of the tissue,
followed by careful and sparing hemostasis. According to the sur-
gical reports, indications to carry out salpingectomy based on
intraoperative findings included persistent bleeding from the
trophoblastic bed following extirpation which required extensive
coagulation. Based on the retrospectively analyzed reports, sal-
pingectomy was also necessary following ipsilateral recurrence
and pregnancy in a previously operated fallopian tube. Prior to
statistical analysis, the study cohort was subdivided into two
groups based on the chosen surgical procedure – laparoscopic lin-
ear salpingotomy and laparoscopic partial tubal resection or sal-
pingectomy – and the risk factors for the respective surgical pro-
cedure were then determined.

Thirteen patients either had a prior history of endometriosis or
endometriosis was diagnosed intraoperatively as an ancillary find-
ing. Tissue was sampled during surgery and the diagnosis of endo-
metriosis was subsequently confirmed histologically.

Statistical analysis

Mean values and standard deviations or frequencies were calcu-
lated for continuous and categorical variables. Differences be-
tween mean values of metric variables such as patient age and
gestational age were determined using Studentʼs t-test or Mann-
Whitney U-test for categorical variables. Parameters such as vital-
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ity and rupture status were calculated using Pearsonʼs chi-square
test. Receiver operating characteristics (ROC) curve analysis was
done to determine a cut-off value for serum beta-hCG concentra-
tions which could be used to predict salpingectomy. The sensitiv-
ity, specificity, and the positive and negative predictive values
were determined for the respective beta-hCG levels. A beta-hCG
level of 775 IU/l had a true positive rate of 86.2% and a false pos-
itive rate of 45.6% for salpingectomy being required and was
therefore defined as the cut-off value.

Binary logistic regression analysis was also done to determine
the predictors for salpingectomy. Analysis was done using the
SPSS program, version 24.0. Statistical significance was defined
as p ≤ 0.05.
Results
During the study period, a total of 97 patients underwent primary
surgery based on a working diagnosis of ectopic pregnancy and
the wish for organ-preserving surgery. It was possible to preserve
the fallopian tube in 68 patients (70.1%). It was not possible to
preserve the tube in 29 patients (29.9%), and salpingectomy was
performed in these patients.

Serum beta-hCG levels

The mean patient age was higher for patients who subsequently
had non-tube-sparing treatment, and the mean beta-hCG level
prior to making the final diagnosis was also higher in these pa-
tients (p = 0.01).

The ROC curve in ▶ Fig. 1 shows that beta-hCG levels can be
used to predict non-tube-sparing procedures. The optimal selec-
Nicolaus K et al. Endometriosis and Beta-hCG… Geburtsh Frauenheilk 2018; 78: 690–696



▶ Table 1 Clinical parameters of patients who underwent salpingotomy or salpingectomy for tubal pregnancy. Results are shown as mean ± stan-
dard deviation or as percentages.

Salpingotomy (n = 68) Salpingectomy (n = 29) p-value

Age (years), mean ± SD 29.9 ± 4.87 32.9 ± 5.44 0.01

Gestational age (GW), mean ± SD 6.2 ± 1.30 6.3 ± 1.79 0.99

Viability 3 (4.41%) 1 (3.44%) 1

Rupture 10 (14.70%) 4 (11.60%) 1

Symptoms 0.11

▪ none 3 (4.41%) 3 (10.34%)

▪ lower abdominal pain 22 (32.35%) 15 (51.72%)

▪ vaginal bleeding 12 (17.65%) 2 (6.89%)

▪ lower abdominal pain and vaginal bleeding 31 (45.59%) 9 (31.03%)

Beta-hCG level (IU/l), mean 3277.8 9338.3 0.01

▶ Table 2 Risk factors based on previous medical conditions of patients who had salpingotomy or salpingectomy for tubal pregnancy. Results are
shown as percentages and in absolute numbers.

Salpingotomy (n = 68) Salpingectomy (n = 29) p-value

Known to have endometriosis 6 (8.82%) 7 (24.14%) 0.05

s/p miscarriage 16 (23.53%) 4 (13.79%) 0.21

s/p EP 4 (5.88%) 5 (17.24%) 0.12

s/p chlamydia infection 4 (5.88%) 2 (6.89%) 1

s/p IVF treatment 5 (7.35%) 3 (10.34%) 0.69

IUD 1 (1.47%) 2 (6.89%) 0.21
tivity was reflected by a serum beta-hCG level of 775 IU/l; this val-
ue was correlated with tubal loss and had a sensitivity of 86.2%
and a specificity of 45.6%. A clinically relevant cut-off value of
1546 IU/l already had a higher false-positive rate of 60.3% for sal-
pingectomy being required. After carrying out binary regression
analysis, the risk probability for a non-tube-sparing procedure
was higher for a cut-off value of beta-hCG of 775 IU/l (OR: 5.24;
95% CI: 1.64–16.68; p = 0.005).

Endometriosis

Ablation to treat tubal pregnancy was more commonly associated
with a preoperative history or intraoperative diagnosis of endo-
metriosis (n = 13), compared to the group who underwent or-
gan-sparing procedures (p = 0.05). After carrying out binary re-
gression analysis, the risk probability for salpingectomy being re-
quired was higher for patients with endometriosis (OR: 3.28; 95%
CI: 0.9–10.8; p = 0.05).

Additional risk factors

▶ Table 1 summarizes the clinical parameters of patients with
tubal pregnancy according to the surgical method used to treat
them. Distribution of gestational age, viability and rupture status
of the ectopic pregnancy and the symptoms at presentation did
not differ between groups. When the risk factors based on pre-
vious medical conditions recorded during the preoperative analy-
sis were summarized in ▶ Table 2, there was no difference be-
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tween ablation and salpingotomy with regard to previous ectopic
pregnancy, previous chlamydia infection, infertility treatment,
miscarriage or current utilization of an intrauterine pessary. Our
study shows that it is not possible to calculate the risk probability
that salpingectomy will be required based on any of the above-
listed factors. ▶ Table 3 summarizes the results of univariate anal-
ysis, using salpingectomy as the independent variable.

Complications

All 97 cases in this study cohort underwent primary laparoscopic
treatment. One case required conversion to laparotomy due to
hemorrhagic aspiration during introduction of a Verres needle.
Postoperative complications, such as packed red blood cell trans-
fusions for anemia, methotrexate administration for ectopic preg-
nancy tissue residue, and bleeding requiring re-intervention, were
rare. Overall, fewer complications occurred in women who had
non-tube-preserving procedures (p = 0.05). ▶ Table 4 shows the
distribution of complications requiring re-intervention.
Discussion
Surgical laparoscopy followed by linear salpingotomy is the gold
standard to treat tubal pregnancy. In 29.9% of cases, intraopera-
tive findings will indicate the need for ablative treatment.

The intraoperative choice between the two surgical proce-
dures depends on the extent of tubal tissue damage determined
693



▶ Table 3 Univariate analysis of parameters, including the regression coefficient, standard error, p-value, odds ratio and the upper and lower con-
fidence intervals, with salpingectomy as the dependent variable.

Regression coefficient B Standard error p-value Odds ratio Lower CI Upper CI

Known to have endometriosis

yes vs. no

1.19 0.609 0.05 3.28 0.996 10.851

Beta-hCG > 775 vs.
< 775 beta-hCG > 1546 (IU/l)

1.656

1.383

0.591

0.484

0.005

0.004

5.236

3.986

1.644

1.544

16.676

10.288

Viability

yes vs. no

− 0.256 1.177 0.827 0.774 0.077 7.766

Rupture

yes vs. no

− 0.075 0.638 0.90 0.92 0.266 3.242

s/p IVF treatment

yes vs. no

0.374 0.767 0.625 1.454 0.324 6.532

IUD in place

yes vs. no

1.602 1.246 0.198 4.963 0.432 57.036

s/p tubal pregnancy

yes vs. no

1.204 0.712 0.091 3.33 0.825 13.463

s/p miscarriage

yes vs. no

− 0.654 0.61 0.283 0.52 0.157 1.718

s/p chlamydia infection

yes vs. no

0.154 0.896 0.863 1.167 0.201 6.756

▶ Table 4 Comparison of intraoperative and postoperative complications in absolute and relative numbers for both procedures, salpingotomy and
salpingectomy.

Salpingotomy (n = 68) Salpingectomy (n = 29) p-value

Conversion to laparotomy 0 (0%) 1 (3.44%) 0.29

Postoperative complications 0.05

Bleeding requiring transfusion 5 (7.35%) 1 (3.44%)

Ectopic pregnancy tissue residue (MTX administration) 3 (4.41%) 0 (0%)

Surgical re-intervention for postoperative bleeding 3 (4.41%) 1 (3.44%)

GebFra Science |Original Article
intraoperatively, the condition of the contralateral fallopian tube,
and whether the patient wishes to conceive [13]. The availability
of reproductive medical technologies and the surgeonʼs experi-
ence in performing laparoscopic procedures also play a role [8].

Known risk factors for non-tube-preserving surgery are a prod-
uct of conception larger than 33.5mm and an isthmic or fimbrial
site of pregnancy [33].

The aim of this study was to investigate risk factors for non-
conservative surgical procedures.

Non-tube-sparing surgical procedures were associated with
significantly higher mean serum beta-hCG levels of 9338.3 IU/l
compared to salpingotomy procedures which had mean beta-
hCG levels of 3277.8 IU/l (p = 0.01).

In itself, the serum marker beta-hCG is not sufficient to make a
diagnosis. In every fifth ectopic pregnancy, the hCG levels corre-
spond to those of a viable intact pregnancy. In clinical practice, it
is not always possible to wait and monitor the dynamic changes in
hCG concentration over 48 hours [14]. When hCG levels are
< 1000 IU/l and there are no symptoms, laparoscopic detection
of the ectopic pregnancy can be difficult. With the help of modern
694
transvaginal ultrasound technology, the differential diagnosis of
ectopic pregnancy can already be made when serum beta-hCG
concentrations are between 1000 and 2000 IU/l [15]. hCG values
of more than 1500 IU/l and the lack of any intrauterine signs of
pregnancy suggest the presence of an ectopic pregnancy with a
sensitivity of 92% and a specificity of 84% [16,17].

The diagnostic importance of beta-hCG is undisputed. The in-
novative approach of this study is raising the question whether
this parameter can also be used to predict the surgical decision.
In our study, non-tube-sparing procedures were associated with
significantly higher serum beta-hCG levels at the time of making
the diagnosis. A cut-off value could be used to predict the loss of
a fallopian tube. A beta-hCG value of 775 IU/l correctly positively
predicted 86.2% of required salpingectomy procedures. After this
cut-off value, patients had a 5.24 times higher risk of non-tube-
sparing surgery.

In addition to significantly higher mean serum beta-hCG levels
at the time of diagnosis, our study also found a significantly higher
rate of endometriosis in the salpingectomy group, whereby pa-
tients either had a known history of endometriosis or endometrio-
Nicolaus K et al. Endometriosis and Beta-hCG… Geburtsh Frauenheilk 2018; 78: 690–696



sis was detected intraoperatively by macroscopic examination and
subsequently verified by histological analysis of the excised tissue
samples (8.82 vs. 24.14%, p = 0.05).

A recent German study of > 100000 women found that endo-
metriosis was a risk factor for EP (OR = 1.51) [12] as did a recent
Scottish study of 5375 patients with verified endometriosis and
30 years of follow-up (OR = 2.70) compared to women without
endometriosis [18]. Endometriosis can lead to tubal sterility and
facilitate the development of tubal pregnancies. Endometriosis
may be detected in patients wishing to conceive during surgical
procedures to diagnose the cause of infertility [19]. There are no
prospective data on any correlation with an increased risk of losing
the tube due to endometriosis in patients treated for tubal preg-
nancy. In our study, the presence of endometriosis was associated
with a 3.28 times higher risk of it being impossible to preserve the
fallopian tube intraoperatively.

Higher maternal age is also included as a risk factor; from the
age of 35, the risk of ectopic pregnancy increases significantly [1,
20]. As reported in other published patient cohorts, the mean pa-
tient age of the group who underwent laparoscopic salpingotomy
was significantly lower at the time of surgery (29.9 vs. 32.9 years,
p = 0.01). It is not possible to do a risk assessment about the re-
quired surgical method based on patient age.

Our data reflect the known risk factors for the occurrence of
ectopic pregnancy. None of these risk factors looked at in our
study was found to be associated with surgical outcome in terms
of organ preservation or organ removal. Ruptured tubal pregnan-
cies (p = 1) and viable ectopic pregnancies (p = 1) occurred both in
the salpingotomy group and in the salpingectomy group (p = 1).
Advances in transvaginal ultrasound and in the capacity to deter-
mine highly sensitive beta-hCG levels in serum mean that more
than 80% of ectopic pregnancies are diagnosed before rupture oc-
curs [8].

The percentage of women previously treated for infertility who
subsequently experienced an ectopic pregnancy was the same for
both groups (7.35 vs. 10.34%, p = 0.69). The use of assisted repro-
ductive methods has led to an increase of ectopic pregnancies to
2–5% [1,21]. Risk factors for ectopic pregnancy include tubal fac-
tor infertility, transfer of blastocysts, higher numbers of embryos
at transfer, decreased endometrial thickness and, above all, a
medical history of endometriosis [22–26].

The benefits of conservative management must be weighed
up against risks such as the presence of tissue residues, recurrent
tubal pregnancy, and postoperative bleeding [1]. In the patient
cohort investigated in this study, the percentages for postopera-
tive complications were in single figures for both groups. Howev-
er, there were significantly more postoperative complications in
the salpingotomy group (p = 0.05); complications included the
need for packed red blood cell transfusions for higher intraopera-
tive blood loss (7.35 vs. 3.44%), postoperative bleeding requiring
surgical revision (4.41 vs. 3.44%), and the administration of me-
thotrexate for residual ectopic pregnancy tissue after preserva-
tion of the tube (4.41 vs. 0%). In the ESEP trial, 20% of patients in
the salpingotomy group required intraoperative conversion to sal-
pingectomy because of persistent bleeding from the trophoblas-
tic bed; the salpingotomy group also had a higher rate of post-
operative complications requiring transfusion (7 vs. 3%), and a
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higher rate of surgical revisions for subsequent bleeding in 1% of
cases and for ectopic pregnancy tissue residues in 2% of cases
[27]. The presence of ectopic pregnancy tissue residue is diag-
nosed when no decrease in beta-hCG levels occurs during follow-
up. Beta-hCG levels should drop to under 50% of the initial level
within the first four days after surgery [8, 28]. Risk factors for ec-
topic pregnancy tissue residues are ectopic pregnancies with di-
ameters of less than 2 cm and beta-hCG concentrations of more
than 3000 IU/l [29]. Between 12.5–28% of women who were pre-
viously treated for tubal pregnancy go on to experience a repeat
tubal pregnancy [30]. There is a higher risk of a subsequent ec-
topic pregnancy occurring in the region of the surgically treated,
preserved tube [10,27]. Because of the retrospective study de-
sign, it was not possible to obtain data on the prevalence of recur-
rence.

In recent years, organ-preserving procedures and the associ-
ated risk of persistent trophoblastic tissue and of repeat tubal
pregnancy must be set against the increasingly doubtful benefit
of improved chances of spontaneous fertility. 93% of women
wishing to conceive become pregnant again in the 18 months fol-
lowing surgical treatment for EP [31]. A survey of patients showed
that they are prepared to bear the risk if organ preservation is as-
sociated with a minimal benefit for spontaneous conception [32].
The ESEP trial reported a cumulative pregnancy rate after sponta-
neous conception of 60.7% after salpingotomy and 56.2% after
salpingectomy. There was no significant difference in pregnancy
rates between the two groups (p = 0.678). There was also no sig-
nificant difference in the 2-year rate of intrauterine pregnancies
(70–61% in the organ preservation group vs. 64–56% in the sal-
pingectomy group). If the contralateral tube is healthy, conserva-
tive management will not improve the cumulative pregnancy rate
after spontaneous conception. Preserving the tube increases the
risk of the presence of ectopic pregnancy tissue residues and the
necessity of subsequent interventions. The limitations of this
study were a lack of information about the surgeonʼs level of sur-
gical experience with salpingotomy, and the fact that no tubal pa-
tency examinations were carried out, and that there were no ex-
planations for the causes of repeat ectopic pregnancy following
salpingectomy [27]. In contrast, a French study reported a cumu-
lative pregnancy rate after 24 months of 76% after salpingotomy
and 67% after salpingectomy; multivariate analysis showed a sig-
nificant difference in favor of organ preservation for women aged
more than 35 years and for patients with a medical history of in-
fertility [33]. Ödesjö et al. investigated IVF outcomes after salpin-
gectomy and salpingotomy for ectopic pregnancy [13]. The num-
ber of retrieved oocytes was the same for both groups (11.69 vs.
11.80) as was the subsequent pregnancy rate. It would appear
that the surgical method had no impact on ovarian reserve and re-
sponse. The availability of assisted reproductive techniques can
influence the surgeonʼs decision about the preferred method of
surgery [2]. Despite the availability of reproductive medical treat-
ment in the Clinic and Policlinic for Gynecology and Reproductive
Medicine of Jena University Hospital, the majority of procedures
to treat EP consisted of non-ablative salpingotomies, not least be-
cause of the expectations of the referring gynecological practices.

Because of the retrospective study design, it was not possible
to collect data on fertility.
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The limitations of our study were the low number of cases and
the retrospective study design. A prospective recording of the
specific ultrasound findings and the actual intraoperative size of
the tubal pregnancy could help identify additional risk factors for
non-tube-preserving procedures.
Conclusion
Laparoscopic salpingotomy is currently the procedure of choice
for the surgical treatment of tubal pregnancy.

In our study, when treatment options were being considered,
higher serum beta-hCG levels were a risk factor for non-tube-pre-
serving surgery (3277.8 IU/l vs. 9338.3 IU/l). A serum level of
775 IU/l allowed salpingectomies to be predicted with a true pos-
itive rate of 86.2%. Above this cut-off value, there was a 5.23
times higher probability risk for salpingectomy (p = 0.005).

A further risk factor was the presence of endometriosis; in our
study cohort, endometriosis was associated with a 3.34 times
higher probability risk of requiring ablation, a significantly higher
risk (p = 0.048).
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