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Abstract OBJECTIVES: To assess the diagnostic process, laparoscopic treatment and post-
operative period in patients hospitalized with a suspicion of ectopic pregnancy.
MATERIALS AND METHODS: 211 women who underwent a typical laparoscopic 
surgery due to ectopic pregnancy, from 1993 through to 2006, were included in 
the study. The diagnosis was based on the patient’s history, gynecological exami-
nation, transvaginal ultrasound findings and β hCG concentration. 
RESULTS: The abnormal uterine bleeding was the most often reported symptom at 
admission (70.1%). The typical triad for ectopic pregnancy – amenorrhoea, abnor-
mal bleeding and pain were present in only 55 patients (26%). The most frequent 
ultrasound findings were abnormal echogenic structures on the side of operated 
ectopic pregnancy (77.3%). 15.7% of women had no abnormalities described. The 
most frequent site of ectopic pregnancy implantation was the ampulla of the Fal-
lopian tube (59.7%). Salpingectomy was performed in 53.5% of the cases, while 
salpingotomy in 35%. The postoperative period was generally uneventful in the 
majority of patients. There were only two cases that required a second surgery 
because of the worsening general clinical condition of the patient.
CONCLUSIONS: The ectopic pregnancy is currently diagnosed quite early and 
therefore can be treated with the use of endoscopic tools in a scheduled operation 
time. Nowadays, only a small percentage of women still require a sudden open 
surgery intervention. 

1.

2.

Introduction

The incidence of ectopic pregnancy, the implan-
tation of an embryo outside the uterine cavity, 
reaches 1.3–2% of all pregnancies. Unfortunately, 
it is the leading cause of maternal mortality dur-
ing the first trimester, as it is responsible for 9–
13% of all maternal deaths related to pregnancy 
[4, 23]. The mortality rate accompanying ectopic 

pregnancy has decreased from 16 to 3/10000 over 
the last 20 years. However, the rate continues to be 
very high in developing countries – for example in 
Cameroon it reaches 100 to 300 per 10000 preg-
nancies [4].

Biochemical tests (human chorionic gonado-
trophin β serum concentration) and transvaginal 
ultrasound findings are the main and basic tools 
in diagnosing ectopic pregnancy. The classical 
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Figure 1. The distribution of serum β hCG concentrations (mIU/ml) before surgery

Figure 2. Ultrasound image in the group of women with ectopic 
pregnancy

Figure 3. The type of performed procedure

Figure 4. The rate of salpingotomies and salpingectomies 
performed over the studied period

presentation includes amenorrhoea, pain and bleeding 
– relying on symptoms only, however, would be mis-
leading. This pathology can be suspected when β hCG 
concentration exceeds the normal range and there are 
no signs of intrauterine pregnancy on a transvaginal 
ultrasound scan. It should also be taken into account 
if β hCG concentrations stay around the same level in 
several consecutive samples. Physiologically, during 
normal pregnancy, levels of hCG roughly double over 
48 hours, or the increase is at least 66% [13]. 

In 1884 Lawson Tait performed the first success-
ful laparotomy because of a ruptured tubal pregnancy, 
removing the destroyed Fallopian tube with the tro-
phoblast. Almost 70 years later, in 1953, Stromme per-
formed the first salpingotomy in order to preserve the 
tube. Laparoscopic surgery in the management of ecto-
pic pregnancy was introduced in the 1970’s: salpingec-
tomy in 1973 by Shapiro and salpingotomy five years 
later by Bruhat [15]. Today laparoscopy is a leading 
method of surgical treatment for ectopic pregnancy.
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The objective of the study was to assess the diagnos-
tic process, laparoscopic treatment and postoperative 
period in patients who were hospitalized with a suspi-
cion of ectopic pregnancy.

Material and methods

The study group consisted of 211 women who under-
went laparoscopic surgery due to ectopic pregnancy, 
from 1993 through to 2006. The diagnosis was based on 
the patient’s history, gynecological examination, trans-
vaginal ultrasound findings and β hCG concentration. 
Laparoscopy was performed typically in general anes-
thesia with endotracheal intubation. Karl Storz optics 
and Karl Storz, Olympus, Stryker and Pajunk instru-
ments were used, as in previous studies from the same 
Department [11].

Results

211 patients, aged 18–42 (average 29.3±4.9 age), hos-
pitalized due to ectopic pregnancy suspicion, were 
included in the study. In the study group 90 women 
(43%) had never been pregnant before. The remain-
ing 121 (57%) had previously undergone one or more 
miscarriages (47 patients – 22%) and / or spontaneous 
vaginal delivery (77 women – 36%) or cesarean section 
(14 patients – 7%). 

The risk factors of ectopic pregnancy were assessed 
in the whole study group. The previous history of 
adnexitis was reported by 12 women (5.7%), while 8 of 
them (3.8%) had had infertility treatment. Every fourth 
patient (54 women – 25.6%) had a medical history of 
abdominal surgery: ectopic pregnancy (18 women – 
8.5%), cesarean section (14 women – 7%), appendec-
tomy (13 – 6.2%) or other (9 patients – 4.3%). Among 
the patients who had previously undergone a surgery 
due to ectopic pregnancy, 12 (66.7%) had only one Fal-
lopian tube, while in the remaining 6 women (23.3%) 
the current pregnancy implanted in the same tube that 
had previously been operated on (trophoblast removed 
by salpingotomy).

The symptoms reported by patients were afterwards 
analyzed (Table 1) and it proved that the abnormal 
uterine bleeding was the most frequent (148 women – 

70.1%). The typical triad of symptoms for ectopic preg-
nancy – amenorrhoea, abnormal bleeding and pain 
were present in only 55 patients (26%). However, all of 
them had elevated serum β hCG concentration (Figure 
1). 

All the patients had a transvaginal ultrasound exam-
ination performed before the decision on operation was 
made. The examination showed abnormal echogenic 
structures on the side of operated ectopic pregnancy in 
163 women (77.3%) – Figure 2. In 15 patients (7%) the 
only abnormality during ultrasound examination was 
the free fluid in the pelvic region. 33 women (15.7%) 
had no abnormalities described. 

The most frequent site of ectopic pregnancy implan-
tation was the ampulla of the Fallopian tube – 126 
(59.7%) cases. A bulged and completely destroyed tube 
was found in 40 women (19%). Other kinds of ectopic 
localizations of pregnancy were more rare: 16 women 
(7.6%) had isthmic pregnancy, 12 (5.7%) – infundibu-
lar pregnancy, 2 (0.9%) had an intramural one. Fifteen 
patients (7.1%) had ampullar abortion diagnosed at the 
time of operation.

Figure 3 shows the treatment analysis in the oper-
ated women. Salpingectomy was the most frequently 
performed procedure (113 patients – 53.5%). Salpin-
gotomy (the incision of the tube and evacuation of 
pregnancy) was in the second place (74 women – 35%). 
All the patients who underwent ampullar abortion had 
the tissues removed from the abdominal cavity. In 7 
cases of infundibular pregnancy (3.4%) the contents of 
the tube were expresses into the pelvic cavity and after-
wards removed. One patient with intramural pregnancy 
had a subtotal hysterectomy performed, while the other 
had methotrexate injected into the ovum at the time of 
laparoscopy. Figure 4 shows the rates of salpingotomies 
and salpingectomies performed in analyzed period. 

All 211 women were qualified for laparoscopic sur-
gery. Only four of them (1.9%) had laparoconversion: 
two due to massive adhesions in the pelvic region and 
one because of heavy abdominal bleeding. The last lap-
aroconversion took place in a woman with intramural 
pregnancy, when the decision to perform a subtotal 
hysterectomy was made. 

In 8% of the patients (17) a coexisting ovarian cyst 
was enucleated. The most frequent histopathological 

Table 1. The symptoms reported by patients from the study group

SYMPTOMS n=211 %

Abnormal uterine bleeding 148 70.1
Abdominal pain 121 57.3
Amenorrhoea 116 55.0
Sudden acute pain in the lower abdomen 9 4.3
Fainting 5 2.4
Peritoneal signs 14 6.6
No clinical manifestation 2 0.2
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diagnosis was the corpus luteum cyst (9 cases; 53%), 
while serous cystadenofibroma was described in two 
cases (11.8%). 

The postoperative period was generally uneventful 
in the majority of patients. There were only two cases 
that required a second surgery because of the worsening 
general clinical condition of the patient. The first lapa-
rotomy was performed in a woman after local metho-
trexate administration – she suffered from increasing 
abdominal pain in the postoperative period. At the 
time of surgery the left uterine corn was bulged and 
livid, therefore it was removed. The second patient who 
required laparotomy bled from the abdominal ostium 
of the tube after ampullar abortion – therefore the deci-
sion to remove the oviduct was made. 

Discussion

The prevalence of ectopic pregnancy had been increas-
ing over the past 30 years, probably due to the wide-
spread infection with Chlamydia. Nowadays, a slight 
decrease has been observed, because the young popu-
lation is more conscious of sexually transmitted infec-
tions and therefore they are better at prevention [4]. 

In the above presented study the mean age of the 
studied group was 29.3 years. It is generally very close 
to the average age of ectopic pregnancy prevalence pre-
sented by other authors – 29.5 [12], 30 [20] and 29.9 
[15]. 

The history of adnexitis is one of the major risk fac-
tors of having ectopic pregnancy in the future due to 
the destructive influence of inflammation on tubal 
function. However, it was only reported by 5.7% of all 
studied women. The rate is usually higher – reaching 
14.8% [12]. Only Karri et al. [7] mentioned the history 
of adnexitis in 0.9% of the operated patients. Addition-
ally, the history of ectopic pregnancy itself increases the 
risk of undergoing another one in the future, especially 
if the conservative treatment was chosen. In the above 
presented study 8.5% of women had suffered from and 
had been operated on due to ectopic implantation in 
the past. The rate is smaller than the majority of those 
reported in the literature – 11.9 [12], 18.6 [20] and simi-
lar to that mentioned by Karri et al. [7]. The percentage 
of patients with a history of cesarean section was also 
smaller than described in the literature – 11.4% [12]. 

The course of an ectopic pregnancy with no symp-
toms nor discomfort is rather rare. The most common 
amenorrhoea is present in about 70% of cases with 
abnormal implantation. Only two women in the above 
study were asymptomatic (0.2%), while the rate men-
tioned by Karri et al. was much higher and reached 
3.5% [7]. 

The tubal ampulla is the most frequent site of an 
ectopic pregnancy, which was confirmed in the above 
(59.7%) and other studies dealing with this clinical 
problem – 76.8% [22]. 

While taking laparoscopic treatment into consider-
ation several risk factors of failure must be discussed. 
Beside demographic factor, obesity, history of laparot-
omies, laparoscopies, endometriosis or inflammatory 
conditions of small pelvis, the presence of free fluid in 
the pelvic region is now thought to be important [21]. 
Hsu et al. [6] claim that the amount of free fluid grater 
than 7cm in any dimension is related to a significant risk 
of intraperitoneal haemorrhage, however, it is not a pre-
dictive factor of laparoscopic surgery failure. Similarly, 
the serum β hCG concentration exceeding 5000mIU/
ml can be correlated with a higher rate of intraperito-
neal haemorrhage. 

Nowadays, laparoscopy is a leading method of treat-
ment for ectopic pregnancies. Hemodynamic instabil-
ity of a patient is the major contraindication to perform 
laparoscopic surgery [14]. Classical abdominal surger-
ies are generally more often performed in such cases 
[10]. However, Canis et al. [2], Li et al. [9], Lo et al. [10] 
and Takeda et al. [22] consider the hemodynamic shock 
not to be a contraindication to endoscopic treatment. 
It is of great importance that the laparoscopy is then 
performed by experienced surgeons. Takeda et al. [22] 
and Li et al. [9] both underline the meaning of auto-
transfusion while such a procedure is performed during 
massive intraperitoneal haemorrhage. Li et al. [9] per-
formed autotransfusion in 95% of women operated on 
during haemorrhagic shock and none of them required 
blood transfusion in the postoperative period. 

The range of the performed procedure remains con-
troversial. Conservative surgical treatment allows sur-
geons to spare the patient’s tubes, however, the rate of 
consecutive ectopic pregnancy in such cases reaches 
5 to 20% [14, 15]. Despite that fact, the percentage of 
intrauterine pregnancies after salpingotomy is still 
higher than after radical treatment [20]. It is important 
to monitor serum β hCG concentration following con-
servative surgery every week until negative values are 
obtained [14]. There are, however, various contraindi-
cations to salpingotomy: ruptured oviduct, lack of hae-
mostasis at the site of operation, the size of the change 
exceeding 5cm, heterotopic pregnancy and the end of 
reproductive period. In the above presented study radi-
cal treatment outweighed conservative management 
(53.3% vs. 35%), which is similar to literature data: 
89 vs. 11% [19], 75 vs. 19% [20], 98 vs. 2% [7], 68 vs. 
27% [15], 80 vs. 16.7% [12] and 56 vs. 15.6% [1]. The 
increase in radical procedures during the last couple of 
years may be due to assisted reproductive technologies. 

The literature widely discusses the problem of intra-
mural pregnancy[8]. Both women in our study group 
had a uterine corn removed, one of them after earlier 
unsuccessful methotrexate administration. According 
to Canis et al. [2] intramural localization of pregnancy 
is an indication to pharmacological treatment as long as 
the patient is clinically stable. Chan et al. [3] described 
a successful laparoscopic treatment of such a preg-
nancy, in which the uterine corn was incised and the 



271Neuroendocrinology Letters  Vol. 29  No. 2  2008  •  Article available online: http://node.nel.edu

Laparoscopic management of ectopic pregnancy

trophoblast evacuated. A second-look laparoscopy after 
six months period showed completely normal uterus. 
Beside intramural pregnancy, the abdominal, cervical 
and ovarian pregnancies are also indications to phar-
macological treatment. Methotrexate administration is 
moreover used in persistent ectopic pregnancy and as 
a prophylaxis of such a condition while there problems 
with trophoblast removal were encountered during an 
operation. Various centers apply methotrexate as a pri-
mary treatment in tubal pregnancy as well. 

In the above study there was a need of laparoconver-
sion in 4 (1.9%) women out of 211 who underwent an 
endoscopic operation; similar was obtained by Tahseen 
et al. – 2.7% [20]. That rate can generally be considered 
rather low in comparison to those mentioned in the 
literature: 7.27% [7], 14.5% [1], 15.7% [12], 20% [18], 
27.6% [6], 31% [15] and even 36% [19]. Only Sagiv et 
al. [17] had to perform laparoconverion in one patient 
out of 101 (0.99%). In accordance with the literature, 
the most frequent causes of laparoconversions were 
massive adhesions and problems with haemostasis at 
the site of an operation. 

Fujishita et al. discussed the problem of suturing the 
tubes after the incision and trophoblast removal. How-
ever, there were no shown advantages of such manage-
ment on second-look laparoscopy after three months 
period [5]. Orazi et al. underlined the importance of 
intraperitoneal lavage and trophoblast removal in an 
endo-bag [16]. 

In conclusion, owing to the developing diagnostic 
procedures, the ectopic pregnancy is currently diag-
nosed quite early and therefore can be treated with the 
use of endoscopic tools in a scheduled operation time. 
The remaining small percentage of women still require 
a sudden intervention (most often classical open sur-
gery), because they present with haemorrhagic shock 
as their first symptom. 
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