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Introduction

Diagnostic laparoscopy with positive histology has previ-
ously been the gold standard diagnostic method for endo-
metriosis. The latest European Society of Human 
Reproduction and Embryology (ESHRE) guidelines chal-
lenge this idea and suggest that laparoscopy should be 
offered only to women who have no signs of endometriosis 
in ultrasound (ultrasound negative) or MRI imaging and 
when empirical treatment has failed or is not suitable.1

Limited data exist on the prevalence of endometriosis 
among ultrasound negative women with chronic pelvic 
pain (CPP). According to the latest systematic review, vis-
ible endometriosis is detected via laparoscopy in 64% of 

adolescents with pelvic pain.2 In 42% of adult women with 
CPP, endometriosis occurs.3 The prevalence of endome-
triosis is reported to be 21% in adult women undergoing 
laparoscopic hysterectomy due to CPP.4
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Turku University Hospital, Department of Obstetrics 
and Gynecology, is a tertiary referral center, and during 
our study period (2009–2020) diagnostic laparoscopies 
were performed following current recommendations by 
the ESHRE. Laparoscopy was performed if a woman had 
pain symptoms that decreased her quality of life despite 
hormonal treatment or if hormonal treatment was inappro-
priate because of pregnancy seeking, side effects, or con-
traindications. When performing a laparoscopy there was 
an intention to treat endometriosis if it was found.

Considering this background, the primary aim of our 
study was to determine how often endometriosis is detected 

in our diagnostic laparoscopies. In addition, our objective 
was to determine the annual number of these procedures 
and to explore the characteristics of these women.

Methods

This retrospective registry study was conducted at the 
Department of Obstetrics and Gynecology, at Turku 
University Hospital. Our intention was to identify women 
who had undergone diagnostic laparoscopy due to suspicion 
of endometriosis between years 2009 and 2020. The forma-
tion of the study cohort is illustrated in detail in Figure 1.

Figure 1.  Flow chart of the study population.
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We searched for eligible women under the age of 50 
from the electronic hospital database by using the 
Finnish Classification of Surgical Procedures,5 which is 
based on the Nordic Classification of Surgical Procedures 
(NCPS). The following procedures were searched: (1) 
diagnostic laparoscopy (JAH01) as the main or subsidi-
ary procedure, (2) laparoscopic excision or destruction 
of peritoneal lesions (JAL21), (3) laparoscopic adhesi-
olysis in the peritoneal cavity (JAP01), or (4) laparo-
scopic appendectomy (JEA01) as the main procedure. 
Laparoscopies performed due to gynecological cancer 
were excluded from the search by ruling out postopera-
tive International Classification of Diseases, Tenth 
Revision (ICD-10) diagnosis codes C50-58.

There were 879 women found in the primary data 
search. All these women had undergone gynecological 
examination and transvaginal ultrasound prior to laparo-
scopic surgery. These investigations were performed at the 
Gynecological Outpatient Clinic by a specialist or a trainee 
in Obstetrics and Gynecology, who are consistently trained 
to perform ultrasound imaging.

The women’s medical history was systemically 
screened by using a general questionnaire that included 
data on dysmenorrhea and dyspareunia (Supplemental 
File 1). This questionnaire was routinely used for all the 
patient groups visiting the Gynecological Outpatient Unit 
at Turku University Hospital. Patients were also asked 
about other endometriosis-related pain symptoms (yes/
no). A visual analog scale was not systemically used. The 
women’s medical history as well as clinical examination 
and ultrasound findings were documented in the elec-
tronic patient files by the gynecologist. We retrospec-
tively examined the preoperative and surgical notes from 
the patient files and excluded women with (1) a previous 
visual or histological diagnosis of endometriosis via lap-
aroscopy or laparotomy, (2) deep or ovarian endometrio-
sis detected via preoperative ultrasound, (3) other obvious 
preoperative findings than endometriosis explaining pain 
symptoms, (4) emergency laparoscopy due to acute pain, 
and (5) the indication for surgery solely other than pain 
or suspicion of endometriosis.

After these exclusions, our final cohort consisted of 296 
women. These women were referred to the Gynecology 
Outpatient Clinic for the most part by private gynecolo-
gists (37.9%), public health care general practitioners 
(34.4%), or other discipline units within the hospital 
(15.1%). After careful medical history taking and clinical 
evaluation, laparoscopy was considered indicated if a 
woman had pain symptoms decreasing her quality of life 
despite hormonal treatment or if hormonal treatment was 
inappropriate because of pregnancy seeking, side effects, 
or contraindications. The waiting time for laparoscopy was 
less than 6 months. Most operations, that is, 223/296 
(75.3%), were performed or assisted by a gynecological 
surgeon of the endometriosis team, operating advanced 

endometriosis in a weekly basis. In addition, 33/296 
(11.1%) patients were operated or assisted by a specialist 
having a subspeciality in urogynecology and gynecologi-
cal surgery, 33/296 cases (11.1%) were done by a special-
ist in obstetrics and gynecology working in the 
gynecological surgery department, and 7 (2%) by a trainee 
undergoing gynecological surgery training period.

The preoperative characteristics and intraoperative 
findings were collected from the patient files to a uniform 
Excel spreadsheet. Positive cases for endometriosis were 
identified based on documentation of the presence of mac-
roscopic endometriosis lesions (superficial, deep, or ovar-
ian) in the electronic operation notes. Histological samples 
were not systematically collected if peritoneal endometrio-
sis was visually detected, and peritoneal sampling was not 
routinely performed in cases with negative laparoscopy. 
Thus, we report visually detected endometriosis as a posi-
tive laparoscopy. The surgical prevalence of endometriosis 
was the primary outcome. Second, we wanted to explore 
preoperative pain symptoms.

Statistical analyses

Statistical analyses were performed using JMP pro16.2.0. 
The data were pseudoanonymized prior to analysis. The 
basic characteristics are presented as the mean and stand-
ard deviation (SD) for normally distributed continuous 
variables, median, and interquartile range (IQR) for non-
normally distributed continuous variables and number and 
percentage for categorical variables.

Basic characteristics were compared using two sample 
t-test for normally distributed variables, Wilcoxon rank 
sum test for nonnormally distributed variables, and 
Fisher’s exact test for nominal variables. Fisher’s exact 
test was also used when comparing different age groups.

Ethical approval

According to Finnish Medical Research Act (488/1999) 
patient’s informed consent or ethical approval is not 
required in a registry-based study. This study was approved 
by Southwest Finland Hospital District in April 2021 
(approval number: T07/009/21). Participant confidential-
ity was protected, and the data was pseudoanonymized 
prior to analysis.

Results

Between 2009 and 2020, laparoscopy was performed on 
296 women with pain symptoms suggestive of endometri-
osis. The annual number of these procedures varied 
between 13 and 39 (mean = 24.6 and SD = 7.1). The mean 
age of the women was 27.3 years (SD = 6.8). The baseline 
characteristics of the study population are presented in 
Tables 1 and 2. Women with and without endometriosis 
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were comparable by age, BMI, and age at menarche. 
Macroscopic endometriosis was found in 155 (52.4%) 
laparoscopies (Table 3), and the most common finding was 
peritoneal endometriosis.

Peritoneal endometriosis was most frequently located 
on the uterosacral ligaments (n = 75/154, 48.7%), on the 
ligamentum latum (n = 46, 29.9%), anterior to the uterus 
(n = 46, 29.9%), and on the surface of the ovaries (n = 29, 
18.8%). Other common sites reported were nearby the 
uterosacral ligaments (n = 23, 14.9%), posterior surface of 
the cervix (n = 16, 10.4%), and posterior surface of the 
uterus (n = 10, 6.5%). Three women had endometriosis on 
the fallopian tubes (1.9%) and three women had diaphrag-
matic endometriosis. In addition, in 49 (31.8%) cases peri-
toneal endometriosis was detected elsewhere including 
different locations of the pelvic sidewall, on top of the 

ureters, under the ovaries, on the ovarian ligaments, on the 
mesenterial fat, and/or on the surface of the intestine.

The most common preoperative symptoms other than 
dysmenorrhea were acyclic abdominal pain (92.8%) and 
dyspareunia (82.0%; Table 1). There was no statistically 
significant difference in the prevalence of these symptoms 
between women with and without endometriosis.

In total 85/234 (36.3%) women reported dyschezia. 
Women with endometriosis reported dyschezia more often 
than women with no endometriosis, 44.4% and 26.9%, 
respectively (p = 0.006). The prevalence of current dys-
menorrhea is not reported, as many patients used continu-
ous hormonal therapy aimed to induce amenorrhea. 
Preoperative hormonal and analgetic medical therapy are 
described in Table 2. At the end of laparoscopy an intrau-
terine device was inserted for 68 (23.0%) women.

Table 1.  Baseline characteristics of women undergoing diagnostic laparoscopy for chronic pelvic pain suggestive of endometriosis. 

Baseline characteristics Total n = 296 Subgroups p-valuea

  Endometriosis n = 155 No endometriosis n = 141

Mean age at surgery, years (SD) 27.3 (6.8) 26.9 (6.5) 27.7 (7.2) 0.32
Mean age at menarche (SD) 12.6 (1.4) 12.5 (1.4) 12.7 (1.4) 0.36
Median BMI (IQR) 23.1 (20.9–26.5) 23.0 (21.0–26.0) 23.7(20.8–27.0) 0.51
Median age at onset of pain symptomsb (IQR) 16 (12.8–26) 14 (12–24) 19 (13–27) 0.048
Smoking 83/289 (28.0) 46/152 (30.0) 37/137 (27.0) 0.60
Migraine 82/296 (27.7) 43/155 (27.7) 39/141 (27.7) 1.00
Depression 55/296 (18.6) 30/155 (19.4) 25/141 (17.7) 0.77
Dyspareunia 201/245 (82.0) 115/136 (84.6) 86/109 (78.9) 0.32
Dyschezia 85/234 (36.3) 56/126 (44.4) 29/108 (26.9) 0.006
Dysuria 39/199 (19.6) 24/102 (23.5) 15/97 (15.5) 0.16
Acyclic abdominal pain 245/264 (92.8) 123/134 (91.8) 122/130 (93.9) 0.64
Infertility 57/296 (19.3) 34/155 (21.9) 23/141 (16.3) 0.24

Data are presented as n (%) unless indicated otherwise.
SD: standard deviation; BMI: body mass index; IQR: interquartile range.
aBetween subgroups.
bAge at onset of dysmenorrhea (primary or secondary), dyspareunia, dyschezia, dysuria, or acyclic abdominal pain.

Table 2.  Parity and medication of women undergoing diagnostic laparoscopy for chronic pelvic pain suggestive of endometriosis.

Parity, medication Total n = 296 Subgroups: p-valuea

  Endometriosis n = 155 No endometriosis n = 141

Nulligravida 184/296 (62.2) 113/155 (72.9) 71/141 (50.4) <0.001
Nullipara 199/296 (67.2) 126/155 (81.3) 73/144 (51.8) <0.001
Current hormonal contraception use 185/296 (62.5) 98/155 (63.2) 87/144 (61.7) 0.81
Have used hormonal contraceptionb 273/282 (96.8) 148/152 (97.4) 125/130 (96.2) 0.74
Current use of NSAID/paracetamol 196/230 (85.2) 107/125 (85.6) 89/105 (84.8) 0.85
Current use of weak opioids 53/230 (23.0) 35/125 (28.0) 18/105 (17.1) 0.060
Current use of strong opioids 9/230 (3.9) 6/125 (4.8) 3/105 (2.9) 0.51
Current use of Adjuvant analgesics 18/230 (7.8) 9/125 (7.2) 9/105 (8.6) 0.81

Data are presented as n (%).
aBetween subgroups.
bCurrent or previous hormonal contraception use.
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In this study, no laparoscopies were performed solely 
because of infertility, but 57 (19.3%) women had infertility 
with coexisting pelvic pain (Table 1). There was no statis-
tically significant difference in the prevalence of infertility 
between women with (21.9%) and without (16.3%) endo-
metriosis (p = 0.24). Interestingly, compared with women 

without visual endometriosis in laparoscopy, women with 
endometriosis were more often nulligravida (72.6% vs 
50.4%, p < 0.001) and nulliparous (81.3% vs 51.8%, 
p < 0.001).

The age distribution of our cohort is presented in Figure 2. 
To evaluate whether there were any age-related differences 
in the prevalence of endometriosis, we divided women into 
five subgroups: under 20, 20–24, 25–29, 30–34, and over 34 
(34–49) years old. The prevalence was highest in the age 
groups of 20–24 (56.8%) and 25–29 (56.2%), and lowest 
among women older than 34 years old (38.6%). There was 
no statistically significant difference in the prevalence of 
endometriosis between the age groups (p = 0.34).

Table 4 shows data on preoperative imaging, laboratory 
testing, and endoscopies performed due to pain symptoms. 
Investigations were mostly performed by primary health 
care doctors or specialists in other disciplines prior to 
referral to the Gynecological Outpatient Clinic.

The total complication rate was 7.7% (23/296), includ-
ing 14 cases in the endometriosis group and 9 cases in 
healthy women. Altogether five intraoperative complica-
tions occurred and one of them was considered as serious. 
This patient had small intestine perforation, that was diag-
nosed 6 days after primary operation and treated in lapa-
rotomy with small bowel resection. Four uterine 
perforations were reported during laparoscopy, but the 
recoveries were uneventful.

One woman complained hypoesthesia of thigh after the 
laparoscopy, three women received antibiotics due to post-
operative endometritis, eleven wound infections were 
treated, and three other infections were reported. One of 
these patients underwent re-laparoscopy due to peritonitis, 
but no organ injury was detected.

Discussion

In our historical cohort study, more than half of the women 
(52.4%) had endometriosis in diagnostic laparoscopy per-
formed due to CPP. Our study included only women of 
reproductive age (15–49 years), and surgery was per-
formed with the intention to treat endometriosis if detected. 
According to previous meta-analyses, visible endometrio-
sis is found via laparoscopy in 64% of adolescents and in 
42% of adult women with CPP.2,3 Thus, our results are in 
line with previous findings.

To our knowledge, our study exploring the prevalence 
of endometriosis among fertile aged women with CPP is 
the largest performed in recent years. During last decades, 
ultrasound imaging of endometriosis and knowledge about 
the appearance of peritoneal endometriosis in laparoscopy 
as well as surgical equipment have notably developed, 
making it difficult to compare our results with those of pre-
vious studies.

Many previous studies have included postmenopausal 
women, for example Moradi et al.3 in their meta-analysis of 

Table 3.  Surgical findings in women undergoing diagnostic 
laparoscopy for chronic pelvic pain suggestive of endometriosis. 

Type of endometriosis Total n = 296 %

Endometriosis 155 52.4
Peritoneal endometriosis 154 52.0
Deep endometriosis 14 4.7
Endometrioma 6 2.0
Peritoneal adhesions 104 35.1

Data are presented as n (%).

Figure 2.  Age distribution of women undergoing diagnostic 
laparoscopy for chronic pelvic pain suggestive of endometriosis.

Table 4.  Frequency of preoperative investigations among the 
study population.

Preoperative investigation Total n = 296 %

Lower abdomen MRI 24 8.1
Abdominal ultrasound 30 10.1
Abdominal CT 25 8.4
Colonoscopy 65 22.0
Gastroscopy 30 10.1
Capsule endoscopy 5 1.7
Cystoscopy 7 2.4
Celiac disease screeninga 62 20.9
Fecal calprotectin 38 12.8

Data are presented as n (%).
MRI: magnetic resonance imaging; CT: computed tomography.
aTissue transglutaminase immunoglobulin A test.



6	 Journal of Endometriosis and Pelvic Pain Disorders 00(0)

adult women with CPP. In addition, a cohort consisting of 
3068 diagnostic laparoscopies, performed on women aged 
15–66 years due to CPP between 1994 and 2005 reported a 
prevalence of 60.2% of endometriosis.6 The most recent 
study consisting of 150 women aged 16–30 years, with a sim-
ilar study design to ours, reported surgically verified endome-
triosis in only 20% of laparoscopies.7 These women suffered 
from CPP and were reported to be ultrasound negative and to 
have a normal pelvis in clinical examination preoperatively.

In our study, dyschezia was the only preoperative symp-
tom that differed significantly in prevalence between women 
with and without endometriosis (44.4% vs 26.9%, p = 0.006). 
Similar to our findings, in previous studies the prevalence of 
dyschezia among women with laparoscopic endometriosis 
diagnosis has been reported to be 32.2%–44.2%.8,9 In addi-
tion, dyschezia during menstruation has been shown to have 
a strong correlation with the risk of endometriosis.10

The mean age at the time of diagnostic laparoscopy was 
similar in women with and without endometriosis, 26.9 
and 27.7 years, respectively (p = 0.32). However, women 
with endometriosis had significantly earlier onset of pain 
than women without endometriosis (14 vs 19 years, respec-
tively, p = 0.048). This is a major difference clinically and 
for the individual suffering from pain symptoms. 
According to the literature, in two-thirds of patients with 
endometriosis, symptoms start before the age of 20.11,12 In 
one recent study of women with surgically confirmed 
endometriosis, the median age at the onset of endometrio-
sis symptoms was 14 years old.13

Laparoscopy should no longer be considered as the 
gold standard diagnostic tool for endometriosis, but rather 
an option when endometriosis cannot be detected by non-
invasive imaging and empirical treatment is unsuccessful.1 
Recently this transition in the diagnostic process has been 
widely discussed.14,15 Furthermore, it is suggested that the 
definition of endometriosis should not be based on histol-
ogy but rather on clinical symptoms and findings. This 
modification to the definition could help change the diag-
nostic approach globally away from laparoscopy.16

The ESHRE guidelines state that there is no comprehen-
sive evidence that endometriosis can be predicted by wom-
en’s symptoms, nevertheless having multiple symptoms 
increases the likelihood of endometriosis.1 In our study, it 
would have been impossible to discriminate women with 
and without endometriosis based on preoperative symp-
toms only, and almost half of the women (47.6%) undergo-
ing laparoscopy did not have visible endometriosis. 
Nongynecological pelvic and nonpelvic conditions such as 
interstitial cystitis, irritable bowel syndrome, fibromyalgia, 
and migraine often contribute to pain symptoms in women 
with CPP pain.17 It is estimated that even in 80% of CPP the 
origin of the pain is not gynecological.18

Importantly, there is no clear evidence if laparoscopic 
treatment of peritoneal endometriosis reduces pain symp-
toms in the long term. A recent systematic review on lapa-
roscopic surgery for endometriosis concluded, that it 

remains uncertain whether surgery is effective for pain 
symptoms compared to diagnostic laparoscopy alone.19 
Presently, two ongoing blinded randomized controlled tri-
als intend to provide information on whether laparoscopic 
excision of peritoneal endometriosis is helpful or harm-
ful.20,21 Importantly, it has been suggested that laparoscopy 
may enhance pelvic pain through several different mecha-
nisms, such as increased sensory hypersensitivity or the 
development of neuropathic pain.21

It has long been a high priority to reduce the diagnostic 
delay of endometriosis and establish a non-invasive diag-
nostic tool. Transvaginal ultrasound is recommended when 
endometriosis is suspected, and ovarian endometrioma is 
easily detected. Even deep endometriosis can be accu-
rately diagnosed with imaging, but it is highly operator-
dependent, and also dependent on the location of the 
lesions.22 However, superficial endometriosis is the most 
common disease type with estimated prevalence of 80% 
among patients, and to date it has been impossible to rule 
it out without laparoscopy.23 Nevertheless, in expert hands 
peritoneal lesions may be seen in the pouch of Douglas.23

Nnoaham et al.10 concluded that a symptom-based diag-
nostic model predicts any-stage endometriosis relatively 
poorly with area under curve (AUC) of 68.3. When includ-
ing ultrasound to the model, the AUC is improved (80.0), 
but the sensitivity remains low (58%). In other words, rul-
ing out disease with ultrasound in symptomatic women is 
impossible. Our data similarly indicates that CPP in ultra-
sound negative women poorly predicts endometriosis.

In our study, half of the patients underwent unnecessary 
surgery with negative findings and were exposed to com-
plications. From monetary or the society’s perspective, this 
finding in a government funded hospital among closely 
selected women suggests, that the present practice is far 
from cost-effective. Importantly, we should take notice that 
women without findings are typically very disappointed 
when surgery does not give a reason for their suffering. So 
how could we improve current diagnostic path?

Recently, two new promising non-invasive diagnostic 
methods to detect all types of endometriosis have become 
commercially available: a saliva test composed of 109 
microRNAs (Endotest®) and an electroviscerogram measur-
ing the activity of the stomach and viscera (Endosure®). 
MicroRNAs have been widely investigated as a new poten-
tial biomarker for endometriosis.24 Bendifallah et al.25 have 
developed a saliva-based microRNA signature for the diag-
nostics. Their results suggest that salivary microRNA test 
could predict endometriosis with a high sensitivity, specific-
ity, and AUC of 96.9%, 100%, and 98.3%, respectively.26 
Yet, the saliva microRNA test is fairly expensive. A cost-
effectiveness evaluation was conducted comparing different 
diagnostic strategies in a French setting. They concluded 
that the saliva test performed after negative ultrasonography 
appeared to be most relevant both clinically and economi-
cally.27 Another novel non-invasive diagnostic technique is 
the gastrointestinal myoelectrical activity (GIMA) unique to 
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endometriosis, and this could be an easily available low-cost 
option.28 According to Noar et  al.,28 GIMA biomarker 
threshold scoring showed 95%/91% sensitivity and positive 
predictive value and 96/95% specificity and negative pre-
dictive value, respectively. Larger validation studies are 
needed to find out the usefulness and the optimal timing of 
these new tools in clinical practice.

The strengths of our study include the fact, that most 
laparoscopies were performed or assisted by an experi-
enced surgeon familiar with endometriosis. Therefore, the 
visual diagnosis of endometriosis is considered reliable. 
Another strength is that the indications for laparoscopy 
remained predominantly the same during our study period, 
and laparoscopy was not the first-line treatment option nor 
solely a diagnostic method. In addition, the study cohort 
was moderately sized.

The most important limitation of our study is the retro-
spective study design. All preoperative symptoms were 
not collected via a uniform questionnaire; thus, the data 
may be incomplete. In addition, several gynecologists per-
formed preoperative visits. This increases the heterogene-
ity of the medical record notes eventually collected for this 
study. We consider the sensitivity of preoperative ultra-
sound imaging acceptable as deep endometriosis was 
found in 4.7% and endometrioma in 2.0% of participants 
considered ultrasound negative. Another limitation was 
that no histological samples were routinely collected.

Conclusions

Endometriosis was confirmed in approximately in one 
half of the women undergoing laparoscopy due to CPP. In 
most women peritoneal endometriosis was the only find-
ing suggesting that endometrioma and deep endometrio-
sis are detected preoperatively in most cases. Importantly, 
the other half of the women did not have endometriosis 
despite having similar pain symptoms prior to surgery, 
and these laparoscopies can be thought as unnecessary 
invasive procedures. Irrespective of laparoscopy find-
ings, women with CPP should be offered comprehensive 
and multimodal treatment of chronic pain to improve 
their quality of life.

To date, it remains unknown whether patients benefit 
long-term from undergoing diagnostic and therapeutic 
laparoscopy or surgical treatment for peritoneal endome-
triosis. Hopefully, ongoing randomized clinical trials will 
provide us with answers to this well-recognized question.
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