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Diagnosis of deep endometriosis by clinical examination during 
menstruation and plasma CA-125 concentration*t 
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Objectives: To evaluate a clinical examination during menstruation and plasma CA-125 
concentrations to diagnose deep endometriosis. 

Design: Prospective study in 61 women scheduled for a laparoscopy, a retrospective study 
in 140 women with deep endometriosis, and a clinical validation study in 16 women with painful 
pelvic nodularities during menstruation. 

Setting: University Hospital Gasthuisberg, a tertiary referral center. 
Results: In the retrospective study, deep endometriosis was detected by routine clinical 

examination in only 36% of women. Lesions infiltrating deeper than 15 mm were detected in 
50%. In the prospective study pelvic nodularities were detected by routine clinical examination 
in 4 women but were detected in 22 by clinical examination during menstruation. The latter 
was highly reliable to diagnose deep endometriosis, cystic ovarian endometriosis, and cul-de
sac obliteration. CA-125 concentrations were higher during menstruation and correlated with 
deep endometriosis and with deep and cystic ovarian endometriosis. Nodularities at clinical 
examination or follicular phase CA-125 concentrations >35 U/mL are useful to decide that a 
bowel preparation should be given, achieving a sensitivity of 87% and a specificity of 83%. In 
the clinical validation study, deep endometriosis was found in 14 of 16 women. 

Conclusion: Clinical examination during menstruation can diagnose reliably deep endome
triosis, cystic ovarian endometriosis, or cul-de-sac adhesions. This test, preferentially combined 
with a follicular phase CA-125 assay, should be used to decide whether a preparation for bowel 
surgery should be given. Fertil SteriI1996;65:280-7 
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The most frequent laparoscopic appearances of 
pelvic endometriosis are superficial lesions, which 
can be subtle or nonpigmented (1-3) or white sele-

rotic plaques, with typical black powder burn le
sions. In some women more severe forms present as 
either cystic ovarian (4) or deep infiltrating endome
triosis (for review see Koninckx and Martin [5]). Cys
tic ovarian endometriosis always has been recog
nized as a severe form because of its association with 
pelvic adhesions, infertility, and pelvic pain (4, 6). 
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The frequency of deep retroperitoneal endometriosis 
(7 -13), another form of severe disease, was docu
mented only recently. It has been defined as endome
triosis infiltrating deeper than 5 to 6 mm and is 
associated strongly with pelvic pain and probably 
infertility (5). 

The treatment of choice for severe endometriosis, 
both cystic ovarian endometriosis and deep endome
triosis, is surgical excision (5, 9-13). Because deep 
lesions can infiltrate into the rectum or bowel wall, 
preoperative bowel preparation is mandatory to 
complete excision safely. Surgical treatment of cystic 
ovarian endometriosis with extensive adhesions also 
can be difficult. In the presence of severe adhesions, 
there always is risk for bowel trauma and therefore 
preoperative bowel preparation is recommended. 

Endoscopic surgery for superficial and mild endo
metriosis can be performed as an outpatient proce
dure, whereas safe (endoscopic) surgery for severe 
deep endometriosis, extensive cul-de-sac adhesions, 
and cystic ovarian endometriosis requires bowel 
preparation, which is unpleasant for the patient and 
which sometimes requires additional hospitaliza
tion. It thus is important to identify these patients, 
emphasizing the need for a correct preoperative 
diagnosis and assessment of the surgical risk. 
Whereas cystic ovarian endometriosis can be diag
nosed with ultrasound (14, 15), or magnetic reso
nance imaging (MRI) (16), the diagnosis of deep en
dometriosis is more difficult. It only can be detected 
in the most severe cases by the presence of pelvic 
indurations during clinical examination (5, 8, 17) 
whereas ultrasonography and MRI are not reliable 
(Deprest J, Marchal G, Koninckx PR, abstract). In a 
cross-sectional study, plasma CA-125 concentrations 
showed only 68% sensitivity for the detection of deep 
disease. Deep endometriosis thus may be underdiag
nosed clinically and, during surgery, the diagnosis 
can be difficult and deep endometriosis may remain 
undetected. Encouraged by the observation (5) that, 
in some women with severe pelvic pain and a normal 
clinical examination performed during the follicular 
or the luteal phase, a painful induration or nodule 
could be felt by clinical examination during menstru
ation, the diagnostic accuracy of a clinical examina
tion during menstruation together with CA-125 con
centrations during menstruation and/or during the 
cycle was investigated in a prospective study. 

MATERIALS AND METHODS 

Patients and Study Design 

In a retrospective study, the diagnostic accuracy 
of a clinical examination during the follicular or the 
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luteal phase ofthe cycle for diagnosing deep endome
triosis was evaluated in 140 women who underwent 
CO2 laser endoscopic excision of deep endometriosis 
and who had not been taking medical therapy for 
endometriosis or oral contraceptives for 2:3 months. 
A prospective study was performed in a consecutive 
series of 61 women scheduled for laparoscopy in the 
Division of Endoscopic Surgery, to evaluate the diag
nostic accuracy of a clinical examination during 
menstruation, together with CA-125 assays in 
plasma. Women taking oral contraceptives or taking 
medical treatment for endometriosis and women 
who refused a clinical examination during menstru
ation were excluded. Of the women included in this 
study, 58 underwent a bimanual vaginal examina
tion both during the follicular or the luteal phase of 
the cycle and during the first, second, or third day 
of menstruation by one ofthe authors (P.K. or C.M.). 
Pelvic nodularities and their tenderness were as
sessed carefully. The word nodularity is used to indi
cate either an isolated spherical nodule or an indura
tion with one or more smaller nodules. Three blood 
samples were obtained for CA-125 assay in 60 
women. A first sample was taken during menstrua
tion (days 1 to 3) before the clinical examination; a 
second and third sample were obtained exactly 7 
(days 8 to 10) and 14 days (days 15 to 17) later, 
respectively. Throughout the manuscript, the first, 
second, and third sample will be referred to as men
strual, midfollicular, and early luteal. Laparoscopy 
was performed in 55 women, with 6 women being 
cancelled for various reasons. The indications for 
surgery were infertility (n = 33), pain (n = 13), infer
tility and pain (n = 6), hydrosalpinx (n = 1), or an 
ovarian cyst (n = 2). The incidence of endometriosis 
was as follows: 17 women did not have endometrio
sis, whereas stages I to IV according to the revised 
American Fertility Society (AFS) classification (4) 
were found in 18, 11,3, and 6 women, respectively. 

In a first clinical evaluation, the usefulness of a 
clinical examination during menstruation in the clini
cal decision making was evaluated in a specific group 
of women with pelvic pain, a normal clinical examina
tion during the luteal or follicular phase of the men
strual cycle, a normal pelvic ultrasound examination, 
and no antecedents of pelvic adhesions such as a his
tory of pelvic inflammatory disease or repeated pelvic 
surgery. In 16 women, painful nodularities were 
found during menstruation and, because of this, they 
were considered as women with deep endometriosis, 
and a complete bowel preparation was given. From 
a retrospective review of their records, it is unclear 
whether without the clinical examination during 
menstruation these women would have been sched-
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uled for a diagnostic laparoscopy as an outpatient 
procedure without a bowel preparation or whether 
they would even have been treated expectantly with
out a laparoscopy. The clinical examination during 
menstruation had been rapidly introduced clinically 
in the department and these women were referred 
for endoscopic excision of deep endometriosis. 

Clinical Examination 

A preoperative bimanual pelvic examination was 
scored positive when an induration and/or painful 
nodularities were felt and as equivocal when the 
clinical examination was described in the records as 
"indurations?" or "impression of nodule." Pain was 
difficult to score because of its subjectivity. In this 
manuscript, the term "painful nodule-nodularities" 
indicate a specific nodule-nodularity that at contact 
was so painful that it impaired the clinical examina
tion. 

Laparoscopic Evaluation and Treatment of 
Endometriosis 

During laparoscopy, endometriosis was scored ac
cording to the revised AFS classification (4). Super
ficial endometriosis was either vaporized or excised. 
All lesions suspected to be deep lesions, e.g., because 
of palpable indurations during laparoscopy, were ex
cised by CO2 laser (1060; Sharplan, Tel Aviv, Israel). 
The depth of infiltration (7, 8) and the type of deep 
endometriosis were evaluated as described pre
viously. Type I lesions have a large pelvic area that 
infiltrates triangularly; these lesions become smaller 
as they grow deeper. Type II lesions are character
ized mainly by bowel retraction over the lesion. 
These lesions do not always extend deep into the 
rectovaginal septum and are thus rather deeply situ
ated. Infiltration and sclerosis of the bowel is a pre
dominant feature. Type III lesions are the most se
vere rectovaginallesions. They are spherical nodules 
with their largest diameter deep under the perito
neum. They often extend up to the vaginal wall and, 
by laparoscopy, they frequently are barely visible in 
an otherwise normal pouch of Douglas. Morphologi
cally they can be considered as adenomyosis externa. 
Because deep lesions (18) occur frequently in revised 
AFS classes (4) I and II and because both deep endo
metriosis and cystic ovarian endometriosis are se
vere forms of the disease, the term endometriotic 
disease (19) is used to indicate women with deeply 
infiltrating endometriosis and/or cystic ovarian en
dometriosis. 
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Assays 

CA-125 was assayed using the second generation 
heterogeneous IRMA kit (CA-125 II; Centocor, Mal
vern, PA). All samples were assayed in duplicate 
using kits from the same production batch. The in
tra-assay variation was <5% and interassay varia
tion was <8% (six assays). 

Data Analysis 

During surgery, the localization, the macroscopic 
appearance, the pelvic area, and the depth of infil
tration of each lesion were entered into a database 
as described previously (8, 18). Subsequently, the 
total volume and area of endometriosis were calcu
lated, considering all areas as circles, all infiltrating 
lesions as cylinders, and all ovarian cysts as spheres. 
Data analysis was performed with the SAS system 
(20), using X2 , paired t-test, correlation analysis 
(Spearman), and logistic regression analysis when 
appropriate. For binary or ordinal response data, the 
Logistic procedure was used. Sensitivities and speci
ficities were calculated assuming the laparoscopic 
diagnosis was always 100% correct. Thus, the sensi
tivity of a test is the percent of women with the 
disease who are detected by the test; the specificity 
is the percent of women without the disease who 
are predicted by the test as negative; the positive 
predictive value evaluates the predictive power of 
the test by giving the percent of women with a posi
tive test who actually have the disease as evaluated 
by laparoscopy. 

RESULTS 

In the retrospective study of women with deep en
dometriosis (n = 140) not taking medical therapy, 
pelvic nodularities had been felt in only 36% by rou
tine clinical examination during the follicular or lu
teal phases. The examination was equivocal in 2.1 % 
of cases. A positive clinical examination was found 
in 25%, 30.4%, and 50% of women with a type I (n 
= 71), type II (n = 27), and type III (n = 42) deep 
lesion, respectively; in 29.0%, 48.4%, and 56.3% of 
deep lesions infiltrating 5 to 10 mm (n = 93), 10 to 
15 mm (n = 31), and> 15 mm (n = 16), respectively; 
and in 25.8%,26.4%, and 58.0% of women with a 
deep lesion of <1 cm3 (n = 31), 1 to 3 cm3 (n = 53), 
and >3 cm3 (n = 56), respectively. 

In the prospective study, the clinical examination 
during the follicular or luteal phase detected nodu
larities in the pouch of Douglas and/or the uterosac
ral ligament in 4 of 58 women, whereas by clinical 
examination during menstruation nodularities were 
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Table 1 Sensitivities and Specificities in Diagnosing Deep Endometriosis, Cystic Ovarian Endometriosis, Severe Pelvic Adhesions, 
or a Combination 

Menstrual nodularities CA-125 > 35 U/mL 
Nodularities and 

CA-125 > 35 U/mL 
Nodularities or 

CA-125 > 35 U/mL 

Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 

Deep endometriosis (n = 13) 76.9 76.2 46.6 
Endometrioma (n = 9) 77.8 70.2 66.7 
Severe cul-de-sac (n = 12) 91.7 77.2 72.7 
Deep endometriosis or 

endometrioma (n = 18) 72.2 75.0 55.6 
Deep endometriosis or 

endometrioma or severe 
cul-de-sac (n = 24) 79.2 91.7 50.0 

* Total n = 55. 

found in 22 women. The nodularities were confirmed 
in the 4 women with previously felt nodularities, but 
they had become more prominent and painful; in 
addition painful nodularities were felt also in 18 of 
the 54 women with previously a normal clinical ex
amination. The clinical description in these 22 
women were 12 indurations and 10 round nodules, 
which were scored clinically as < 1, 1, and 2 cm diam
eter in 3,6, and 1 women, respectively. Because the 
analysis showed that the diagnostic accuracy of in
durations and of nodules for the prediction of deep 
endometriosis, cystic ovarian endometriosis, and se
vere pelvic adhesions was comparable, indurations 
and nodules were grouped as "nodularities." These 
painful nodularities correlated strongly with the 
presence of deep endometriosis (P < 0.001), cystic 
ovarian endometriosis (P < 0.001), severe cul-de-sac 
adhesions (P < 0.001), and with a combination of 
these. Painful nodularities during menstruation 
could be used to diagnose deep endometriosis, cystic 
ovarian endometriosis, and/or severe cul-de-sac ad
hesions with sensitivities and specificities as listed 
in Table l. 

Plasma CA-125 concentrations were assayed dur
ingmenstruation (days 1 to 3), during the midfollicu
lar phase (days 8 to 10), and during the early luteal 
phase (days 15 to 17) of the cycle to determine the 
optimal period in the cycle to assay CA-125 for the 
diagnosis of endometriosis and to evaluate the diag
nostic accuracy of menstrual-follicular and men
strual-luteal phase ratios (21, 22). We first confirmed 
that in the whole group (n = 60) plasma CA-125 
concentrations were higher during menstruation 
than in the midfollicular (P < 0.003) or early luteal 
phase (P < 0.001) of the cycle (Fig. 1). This men
strual increase is most pronounced in women with
out and in women with mild or moderate disease; 
women with severe disease having rather continu-
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ously elevated concentrations. These CA-125 concen
trations correlated with the presence and volume of 
cystic ovarian endometriosis, with the volume of 
deep endometriosis, but not with the total pelvic 
area nor the total endometriosis volume as listed in 
Table 2. Neither the menstrual over follicular ratio 
nor the menstrual over the early luteal phase ratio of 
CA-125 concentrations correlated significantly with 
any of these endometriosis parameters. The correla
tion coefficients between the endometriosis parame
ters such as revised AFS score, volume, presence or 
volume of cystic endometriosis, and the midfollicular 
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Figure 1 Plasma CA-125 concentrations during menstruation, 
cycle days 1 to 3 (I!!!l); during the midfollicular phase, cycle days 
8 to 10 (D); and the early luteal phase, cycle days 15 to 17 (!l§I) 
in women without endometriosis, with minimal or mild endome
triosis, and with deeply infiltrating endometriosis or cystic ovar
ian endometriosis (E-oma). Box plots depicting the mean (.), 
median (.), and the 25th to 75th and the 10th to 90th percentiles 
are shown; if the 90th percentile is outside the scale, the individ
ual values are given. *p < 0.05 versus concentrations on day 1 
to 3. 
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concentrations were slightly higher than those with 
the early luteal or menstrual concentrations. Also 
by logistic stepwise regression (logistic procedure), 
the midfollicular concentrations were chosen first to 
predict the presence of endometriosis (P = 0.02) or 
its severity according to the revised AFS classifica
tion (P = 0.003), after which neither menstrual nor 
early luteal phase concentrations were selected addi
tionally. From this analysis, and taken into account 
that women with deep endometriosis or cystic ovar
ian endometriosis had rather continuously elevated 
concentrations throughout the cycle, we suggest that 
the midfollicular phase CA-125 concentrations are 
most useful for the diagnosis of endometriosis. 
Therefore, and because neither the menstrual over 
follicular ratio nor the menstrual over early luteal 
phase ratio ofCA-125 concentrations correlated sig
nificantly with any of the endometriosis parameters, 
the diagnostic accuracy will be analyzed in detail 
only for the midfollicular phase concentrations. 

Sensitivities and specificities of a midfollicular 
CA-125 concentration for the diagnosis of deep endo
metriosis, cystic ovarian endometriosis, and cul-de
sac adhesions are listed in Table 1. A clinical exami
nation during menstruation and a midfollicular 
phase plasma CA-125 concentration can be com
bined in the clinical management of endometriosis 
by endoscopic surgery to increase the sensitivity and 
specificity. If both parameters, i.e., a menstrual nod
ularity or a CA-125 concentration >35 U/mL had 
been used together, 21 of 24 women with either a 
deep lesion, a cystic ovarian endometrioma, or se
vere pelvic adhesions would have been detected. 
This is a sensitivity of 87 .5%, whereas the sensitivity 
of a menstrual nodularity was 79.2% and of CA-125 

Table 2 Correlation (Spearman) Between Plasma CA-125 
Concentrations and Endometriosis P values* 

CA-125 concentration 

Days Days 
Days 1 to 3 8 to 10 15 to 17 

Revised AFS score (4) 0.082 (0.25) 0.017 (0.32) 0.033 (0.29) 
E-oma 

Presence 0.021 (0.32) 0.003 (0.40) 0.015 (0.33) 
Total volume 0.016 (0.34) 0.001 (0.42) 0.010 (0.35) 

Deep lesions 
Presence NSt (0.20) NS (0.19) NS (0.18) 
Depth NS (0.20) NS (0.19) NS (0.18) 
Volume 0.012 (0.44) 0.075 (0.30) 0.047 (0.35) 

Total pelvic area NS (0.15) NS (0.15) NS(0.17) 
Total volume NS (0.15) NS (0.14) NS (0.16) 

* Values in parentheses are correlation coefficients. n = 55. 
t NS, not significant. 
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concentrations only 50% (Table 1). Of the three 
women who would have been missed, one had a 
small (1 cm diameter) endometrioma, one a deep 
lesion type I infiltrating 7 mm only, and one had a 
dense adhesion between the rectum and uterus of 1 
cm diameter. Using both parameters, i.e., a men
strual nodularityor a CA-125 concentration >35 U/mL, 
4 of 31 women (specificity of 83.5%) without deep 
endometriosis, cystic ovarian endometriosis, or se
vere adhesions would have been predicted erro
neously to have deep endometriosis, an endometri
oma, or severe pelvic adhesions and eventually 
would have been given a bowel preparation. 

A clinical evaluation of the reliability of a men
strual clinical nodularity was performed in a specific 
group of women with severe pelvic pain, a normal 
routine clinical examination, a normal ultrasound 
examination, and without specific antecedents sug
gesting severe pelvic adhesions. For only the reason 
of the presence of painful nodularities during men
ses, 16 women were referred for endoscopic surgery 
and a bowel preparation was given. In 14 women 
deep endometriosis was found: 10 had type I lesions 
infiltrating for 5 to 7 mm only, 1 had a type II lesion 
infiltrating 6 mm, and 3 had type III lesions infil
trating for 13, 15, and 15 mm, respectively. Although 
some of the type I lesions were large and spreading 
over > 1 cm, the type II and III lesions were mostly 
small lesions as reflected by their volumes of 0.1, 
0.3, 1.2, and 0.6 cm3 , respectively. 

DISCUSSION 

A clinical examination during menstruation is pro
posed as a simple and reliable test to diagnose deep 
endometriosis and to decide which women should be 
prepared preoperatively for bowel surgery. A routine 
clinical examination during the follicular or luteal 
phase of the menstrual cycle was, as shown in the 
retrospective study, unreliable to diagnose deep in
filtrating endometriosis. Indeed >60% of deep le
sions were "unexpected" findings at laparoscopy, i.e., 
these women had not received a bowel preparation. 
With the exception of a few women with minor dis
ease, endoscopic excision had to be performed at a 
second laparoscopy because of the involvement of 
the bowel. The diagnostic accuracy of a menstrual 
clinical examination for the diagnosis of deep endo
metriosis was shown in the prospective study and 
confirmed in the clinical evaluation. In the former 
study, 10 of 13 women with deep endometriosis by 
laparoscopy were detected by clinical examination 
during menstruation (sensitivity = 77%), whereas, 
by routine clinical examination, only two lesions of 

Fertility and Sterility 

d 
c 
b 
n 
V 

n 
Ii 
o 
o 
1: 

o 
L 

a 
V 

o 
a 
a 
s 
1:: 
r 
a 
r 
r 

L 

:t: 
t 
o 
o 
c 
l: 
£ 
c 
s 
r 
L 

I 
c 
s 
r 
I 
v 
t 
l: 
c 
r 

t 

i 
E 

i 

\ 



'ee 
a 

ep 
la 
fl 
m
IL, 
ep 
;e
!'o-
ri
lly 

in-
fic 
Lal 
nd 
Lg
on 
!O

ry 
en 
ns 
on 
il
~h 
ng 
;ly 
.1, 

'0-

ep 
be 
ne 
,al 
!le 
n
.e-

e., 
n. 
:s-

a 
of 
al 
.o
ld 
er 
)y 
m 
LS, 

of 

ity 

deep endometriosis had been detected. In the first 
clinical evaluation, deep endometriosis was found 
by laparoscopy in 14 of 16 women with a painful 
nodularity during menstruation (positive predictive 
value of 88%). Moreover, all of these women had a 
normal routine clinical examination during the fol
licular or the luteal phase ofthe cycle. The specificity 
of a clinical examination during menstruation was 
only 76% in the prospective study. It should be real
ized, however, that clinically the diagnosis of cystic 
ovarian endometriosis frequently can be made by 
ultrasound, whereas severe pelvic adhesions often 
are suspected by a history of multiple pelvic inter
ventions and/or pelvic inflammatory disease. With
out these women with severe cul-de-sac adhesions 
and/or cystic ovarian endometriosis, the clinical ex
amination during menstruation would have had a 
specificity of 90.6% (29/32 women). These data are 
based on the assumption that the laparoscopic diag
nosis of deep endometriosis has a 100% sensitivity 
and specificity. Because deep endometriosis can re
main unrecognized, the true specificity and sensitiv
ity of a clinical examination could be even higher. 

A clinical examination during menstruation is 
useful to decide which women should be prepared 
for bowel surgery. Indeed it is safe to give a bowel 
preparation not only to women with deep endometri
osis but also to women with severe adhesions and/ 
or cystic ovarian endometriosis. For these three indi
cations, a clinical examination during menstruation 
has an overall sensitivity of 79% and a specificity of 
92%. The sensitivity is much higher than a routine 
clinical examination, as shown in the prospective 
study (sensitivity = 36%); whereas the high specific
ity suggests that only 8% of women will receive an 
unnecessary bowel preparation. 

In the prospective study, 3 of 21 women with a 
painful nodularity during menstruation and, in the 
clinical evaluation study, 2 of 16 women were found 
subsequently to have a normal pelvis at laparoscopy, 
not withstanding scrutiny for deep endometriosis. 
Because laparoscopies were performed in all five 
women during the late luteal phase, we speculate 
that smaller deep endometriotic lesions can become 
hard to find at the end of the cycle, even at laparos
copy. We therefore recommend performing alllapa
roscopies shortly after menstruation in women who 
are suspected to have a small lesion of deep endome-
triosis. . 

A painful nodularity in the pouch of Douglas dur
ing menstruation was not entirely specific for deep 
endometriosis. Although in most women a deeply 
infiltrating endometriosis was subsequently found 
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at the localization felt during clinical examination, 
in some w9men, however, a cystic ovarian endome
triosis adherent to the uterosacrals or a complete 
obliteration of the cul-de-sac was found. Our clinical 
impression leads us to believe, however, that very 
painful nodularities accurately predict deep endome
triosis. This, however, cannot be substantiated yet, 
because unfortunately the tenderness at clinical ex
amination was not assessed properly in the prospec
tive study. On the contrary, 3 of 13 women with 
deep endometriosis, 2 of9 women with cystic ovarian 
endometriosis, and 1 of 12 women with severe Doug
las adhesions had a normal clinical examination dur
ing menstruation. Although careful review of the re
cords showed one deep nodule (7 X 5 mm) and one 
cystic ovarian endometriosis (1 cm diameter) to be 
small, no consistent pattern was detected, which 
could explain why these lesions had been missed. 

These data confirm that plasma concentrations of 
CA-125 are increased in women with cystic ovarian 
and deep endometriosis (22-25) and that plasma 
concentrations are higher during menses than dur
ing the follicular and luteal phases of the cycle. The 
suggestions that menstrual concentrations or men
strual over follicular phase ratios (22) may be supe
rior to diagnose endometriosis are not substantiated. 
Cystic ovarian (both volume and presence) and deep 
endometriosis (volume and presence) were predicted 
most accurately by follicular phase concentrations, 
although the differences between CA-125 concentra
tions on days 8 to 10 and concentrations on days 15 
to 17 were not significant. These data thus confirm 
that CA-125 concentrations predict endometriotic 
disease, i.e., cystic ovarian endometriosis and deep 
endometriosis, but not the pelvic area of endometrio
sis (21). Because cystic ovarian endometriosis is 
found almost exclusively in stages III and IV of the 
revised AFS classification, this explains why plasma 
CA-125 concentrations strongly correlate with this 
classification. We moreover suggest that some in
creased concentrations in class I and II (19) could be 
due to the presence of-undiagnosed-deep endo
metriotic lesions in these classes (18), because, in 
women with only mild or minimal endometriosis, 
plasma concentrations were not found to be in
creased. 

It is unclear why severe pelvic adhesions are asso
ciated with increased CA-125 concentrations. The 
combined use of a clinical examination during men
struation and of a CA-125 concentration is logical 
and can be recommended for the management of en
dometriosis and/or pelvic pain. From Table 1, a men
strual clinical examination has a high sensitivity, 
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whereas CA-125 concentrations >35 U have a high 
specificity. The use of both together (clinical exami
nation positive or CA-125 >35 U/mL) increases sen
sitivity and specificity. Clinically, two questions are 
important: first, who should have a laparoscopy and, 
second, which women should receive preoperative 
bowel preparation. Considering the sensitivities and 
specificities of a clinical examination during men
struation, this should be performed in all women 
with infertility or pelvic pain and an otherwise nor
mal clinical examination. If a nodularity is found, a 
laparoscopy will be performed in some women in 
whom a laparoscopy would otherwise have been 
postponed. 

The answer to the second clinical question
which women scheduled for a laparoscopy should be 
prepared for bowel surgery-is more difficult. In
deed, because a bowel preparation is unpleasant for 
the patient and requires, at least in Belgium, an 
additional hospitalization for 1 or 2 days, a correct 
preoperative prediction is important. To prepare all 
women for bowel surgery would be massive over
treatment; on the contrary, those women who did 
not receive a bowel preparation and in whom severe 
adhesions and/or deeply infiltrating endometriosis is 
found will have to undergo a second intervention 
requiring another admission, anesthesia and sur
gery. The combined use of a clinical examination 
during menstruation and of a follicular CA-125 
assay was shown to be highly accurate in predicting 
which women should receive bowel pretreatment 
and in whom this should not be done. The presence 
of pelvic nodularities during menstruation or a CA-
125 concentration higher than 35 U/mL can be used 
to decide in which women bowel pretreatment 
should be given with a sensitivity of 87%, whereas 
only 3 of24 women, i.e., <13%, will get an unneces
sary bowel pretreatment. It is advocated to use CA-
125 concentrations, together with a clinical exami
nation, because, in addition, CA-125 would detect 
women with deep endometriosis and women with 
cystic ovarian endometriosis, who thus will be given 
bowel pretreatment notwithstanding a negative clin
ical examination. Considering the costs of CA-125 
assays and of surgery together with the human suf
fering, the combined use of CA-125 assays together 
with a clinical examination can be recommended. 
In conclusion, these data demonstrate the clinical 
usefulness of a clinical examination during menstru
ation to detect deep endometriosis, cystic ovarian 
endometriosis, or severe cul-de-sac adhesions, and 
suggest using this together with a follicular phase 
CA-125 concentration (cutoff = 35 U/mL) to decide 
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before laparoscopy whether a patient should be pre
pared for bowel surgery. 
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