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Abstract

Background
Guidelines recommend diagnostic laparoscopy in subfertile women with known co-morbidities
in their medical history. Aggregated evidence underpinning these recommendations is,
however, currently lacking. For this reason objective of this study was to perform a systematic
review and meta-analysis of the available evidence on the association between items reported
during medical history taking and tuboperitoneal pathology.

Methods
We searched MEDLINE (from 1966 to May 2007), EMBASE (from 1960 to January 2007) and
bibliographies of retrieved primary articles. All studies that compared medical history with the
presence or absence of tubal pathology were selected. A diagnosis of tubal pathology had to
be made by hysterosalpingography, laparoscopy or a combination of both. In the absence of
invasive tubal testing, tuboperitoneal pathology was considered to be absent in case of
intrauterine pregnancy. Homogeneity between studies was assessed, and the association
between medical history and tubal pathology was expressed as a common odds ratio with a
95% CI. No language restriction was applied.

Results
We included 32 studies. In cohort studies, strong associations were found for a history of
complicated appendicitis (OR 7.2, 95% CI 2.2-22.8), pelvic surgery (OR 3.6, 95% CI 1.4-9.0) and
pelvic inflammatory disease (PID) (OR 3.2, 95% CI 1.6-6.6), and in case-control studies, for a
history of complicated appendicitis (OR 3.3, 95% CI 1.8-6.3), PID (OR 5.5, 95% CI 2.7-11.0),
ectopic pregnancy (OR 16.0, 95% CI 12.5-20.4), endometriosis (OR 5.9, 95% CI 3.2-10.8) and
sexually transmitted disease (OR 11.9, 95% CI 4.3-33.3).

Conclusions
Subfertile women reporting a history of PID, complicated appendicitis, pelvic surgery, ectopic
pregnancy and endometriosis are at increased risk of having tuboperitoneal pathology. In these
women, diagnostic laparoscopy should be offered early in the fertility work-up.
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Introduction

Approximately one in ten couples who are trying to conceive have not succeeded after 1 year
and suffer from subfertility (Hull et al., 1985; Boivin et al., 2007). It has been estimated that in
about 10-30% of these couples, subfertility is due to tuboperitoneal factors (Evers, 2002). There-
fore, tubal patency testing is part of the standard fertility work-up. Diagnostic laparoscopy with
tubal testing is considered the reference standard for diagnosing tubal disease but requires
general anaesthesia and is invasive and expensive, limiting its routine use (Bosteels et al., 2007).
Selection of women at highest risk for tubal pathology could be an option to restrict the use of
laparoscopy and medical history taking might be a tool to do so.

Guidelines (NICE, 2004; ASRM, 2006) recommend hysterosalpingography (HSG) to screen for
tubal pathology in women who are not known to have co-morbidities (such as pelvic inflam-
matory disease [PID], previous ectopic pregnancy and endometriosis). Laparoscopy with dye
(DLS) is recommended in women who are thought to have co-morbities in their medical history.
However, aggregated evidence to underpin this recommendation is currently lacking.

The aims of the present study were to systematically identify possible risk indicators in the
medical history for tubal pathology and to quantify their associations by means of meta-
analysis.

Material and Methods

Identification of studies
We performed this systematic review and meta-analysis according to standard methodology
(Irwig et al., 1994; Khan et al., 2001; Pai et al., 2004). http://onlinelibrary.wiley.com/doi/
10.1111/j.1471-0528.2008.02070.x/full - b7. We performed a computerised search in MEDLINE
(from 1966 to May 2007) and EMBASE (from 1960 to January 2007) to identify articles reporting
on risk indicators for tubal pathology. Language restrictions were not applied. Reference lists
of included studies were scrutinised for articles not identified by the electronic searches. For
pragmatic reasons, we only included the specific risk indicators: sexually transmitted diseases
(STDs), PID and appendicitis as search terms. Keywords used were anamn*, medical history
taking (MeSH), medical records (MeSH), history (MeSH), medical record* (text word), infertility
evaluation (text word), anamneses (text word), anamnesis (text word), sexually transmitted
disease (text word), pelvic inflammatory disease (text word), appendicitis (text word), subfer-
tility (text word), infertility (MeSH), infertility (text word), adnexal diseases (MeSH), genital
diseases, female (MeSH), infertility, female (MeSH), fallopian tube diseases (MeSH), fallopian
tube patency test (MeSH), fallopian tubes (MeSH), tubal pathology (text word), tubal occlusion
(text word), tubal blockage (text word), tubal disease (text word), tubal subfertility (text word),
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hysterosalpingography (MeSH), laparoscopy (MeSH), hysterosalpingogram (text word) and HSG
(text word).

Selection of studies and data extraction
Two independent reviewers (F.Y.L. and S.F.P.J.C.) screened the electronic searches for eligible
articles by reading the title and abstract. Cohort studies, case-control and cross-sectional studies
were eligible for inclusion. In case-control studies, cases had to be women with tubal pathology,
proven with HSG or DLS. Controls were women without tubal pathology proven on either HSG
or DLS or assumed because women were pregnant or had delivered a live born child at the same
period of time. Cohort studies were defined as studies reporting on medical history taking in a
subfertile population, in which presence of tubal pathology was subsequently diagnosed by
testing with HSG, DLS or a combination of both. All identified articles were retrieved in full and
assessed by two reviewers for eligibility. Any disagreements were resolved by consensus. In
case of persistent disagreement, the judgement of a third reviewer (B.W.J.M.) was decisive.

All studies were scored by a combination of three independent reviewers (F.Y.L., H.R.V. and
S.F.P.J.C.) on methodological quality by a data extraction form based on the QUADAS tool
(Whiting et al., 2003). We scored each study on the following characteristics: (1) study design
(cohort study, case-control or cross-sectional study), (2) sampling (consecutive women or other),
(3) data collection (prospective or retrospective), (4) blinding (present or absent), (5) verification
bias (partial or differential verification bias), (6) reported definition of tubal pathology and (7)
missing results or withdrawals (Whiting et al., 2003).

A two-by-two table had to be available from the articles, either directly or retractable from the
data supplied, in which items from medical history were classified against the presence or
absence of tubal pathology. We studied the following risk indicators: pelvic surgery, appen-
dicectomy, normal appendicectomy, appendicitis, complicated appendicitis, PID, STD,
Chlamydia, intrauterine contraceptive device (IUCD), induced abortion, miscarriage, history of
endometriosis, abnormal vaginal discharge, dysmenorrhoea, chronic abdominal pain, ectopic
pregnancy, number of sexual partners in the past and dyspareunia.

Tubal pathology was defined as any of the following: unilateral or bilateral tubal occlusion
(proximal or distal), tubo-ovarian or pelvic adhesions.

Statistical analysis
From the data in each study, two-by-two tables were constructed in which items from the
medical history were related to the presence or absence of tubal pathology. Odds ratios and
their 95% CI were calculated from these tables. For each risk indicator, homogeneity was tested
by means of the Breslow-Day test. P values of <0.05 were considered to indicate statistically
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significant heterogeneity. In case homogeneity could not be rejected, a common odds ratio
with a 95% CI was calculated for each exposure by means of the Mantel-Haenszel method. If
homogeneity was rejected, a random effect model was used to calculate the common odds
ratio (DerSimonian and Laird, 1986). Statistical analysis was performed using SAS software (SAS
Institute, Inc., Cary, NC, USA). RevMan 4.2 software (Cochrane Collaboration) was used to
construct forest plots and visualize the data. An increase in the odds for risk of tubal pathology
was displayed graphically to the right of the centre line; a decrease in the odds was displayed
to the left of the centre line.

Results

Number of retrieved studies
The search in MEDLINE and EMBASE detected 1675 studies, of which 132 articles were selected
for further reading based on the titles and abstracts. Of these 132 studies, 100 were excluded
after reading the papers in full. No additional papers were identified in cross-references of the
selected articles that fulfilled the inclusion criteria, leaving 32 articles available for analysis
(Figure 1). Papers in languages other than English were translated. However, we were not able
to appraise one study in Bulgarian (Cherveniashki et al., 1989). The English abstract of this study
described a cohort of 114 women with primary tubal infertility and the prevalence of previous
appendicectomy, but it was unclear whether or not a control group was used. For this reason,
the study was excluded from the analysis.

Characteristics of the included studies
Of the 32 studies, 18 studies used a case-control design (Cramer et al., 1985; Daling et al., 1985a;
Daling et al., 1985b; Aubriot et al., 1986; Mueller et al., 1986; Mueller et al., 1987; Lalos 1988;
Phipps et al., 1987; Sellors et al., 1988; Gayer and Henry-Suchet, 1990; Mueller et al., 1992; Grod-
stein et al., 1993; Ault et al., 1998; Hubacher et al., 2001; Urbach et al., 2001; Minh et al., 2002;
Torres-Sanchez et al., 2004; Merki-Feld et al., 2007) and 14 studies were cohort studies
(Cumming and Taylor, 1979; Trimbos-Kemper et al., 1982; Conway et al., 1984; Guderian and
Trobough, 1986; Otolorin et al., 1987; Collet et al., 1988; Osser et al., 1989; Opsahl and Klein,
1990; Ruijs et al., 1990; Rozewicki et al., 1992; Forman et al., 1993; Johnson et al., 2000; Logan
et al., 2003; Hubacher et al., 2004). The exact definition of tubal pathology was not described
in nine studies (Cumming and Taylor, 1979; Daling et al., 1985a; Daling et al., 1985b; Mueller
et al., 1987; Gayer and Henry-Suchet, 1990; Grodstein et al., 1993; Urbach et al., 2001; Minh et
al., 2002; Torres-Sanchez et al., 2004). In the other 23 articles, the definition was mentioned
according to predefined criteria. In 18 studies, both HSG and DLS were used as reference tests
(Trimbos-Kemper et al., 1982; Conway et al., 1984; Cramer et al., 1985; Daling et al., 1985a;
Daling et al., 1985b; Mueller et al., 1986; Mueller et al., 1987; Otolorin et al., 1987; Phipps et al.,
1987; Mueller et al., 1992; Grodstein et al., 1993; Ault et al., 1998; Collet et al., 1988; Osser et
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Retrieved from searches
• Pubmed: n = 1540 
• Embase: n = 135

Total n = 1675

Retrieved in full 
• Pubmed n = 121 
• Embase n = 11

Total n = 132

Excluded after reading titles and 
abstracts:
• Pubmed: n = 1419 
• Embase: n = 124

Total n = 1543

Inclusion after consensus by three 
independent reviewers:

Total n = 32

Excluded after reading the articles:
(descriptive design, inability to construct 
2x2 tables)
• Pubmed: n = 89 
• Embase: n = 11

Total n = 100

Figure 1
Flowchart of the inclusion and exclusion of studies

Figure 2
Methodological quality of the included studies (n = 32)

Study type (case-control vs cohort)

Type of reference test (hsg, hsg & dls, dls)

Definition of tubal pathology stated (yes/no)

Reference test blinded (yes/no/unclear)

Index test blinded (yes/no/unclear)

Partial verification bias (yes/no/unclear)

Differential verification bias (yes/no/unclear)

0% 20% 40% 60% 80% 100%
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al., 1989; Opsahl and Klein, 1990; Ruijs et al., 1990; Urbach et al., 2001; Logan et al., 2003). In
five studies, a HSG was used to identify tubal pathology (Aubriot et al., 1986; Gayer and Henry-
Suchet, 1990; Rozewicki et al., 1992; Hubacher et al., 2001; Merki-Feld et al., 2007). Eight studies
reported laparoscopy as the reference standard (Cumming and Taylor, 1979; Guderian and
Trobough, 1986; Forman et al., 1993; Sellors et al., 1998; Johnson et al., 2000; Minh et al., 2002;
Hubacher et al, 2004; Torres-Sanchez et al., 2004). One study did not report any reference test
(Lalos 1988). As tubal pathology was clearly defined as ‘tubal occlusion and/or peritoneal
adnexal adhesions’, we assume that DLS was performed as a reference test in this study.

In 15 studies, a reference test was not performed if a woman was not at risk for tubal pathology,
leading to partial verification bias (Cramer et al., 1985; Daling et al., 1985a; Daling et al., 1985b;
Aubriot et al., 1986; Mueller et al., 1986; Mueller et al., 1987; Phipps et al., 1987; Lalos 1988;
Sellors et al., 1988; Gayer and Henry-Suchet, 1990; Ruijs et al., 1990; Mueller et al., 1992; Grod-
stein et al., 1993; Ault et al., 1998; Merki-Feld et al., 2007). This was mainly performed in case-
control studies where pregnant women or women who delivered a liveborn child were used as
control group. Ten studies showed differential verification bias as they used a HSG if women
did not report a positive history of assumed risk factors, whereas DLS was used in case of a posi-
tive medical history (Daling et al., 1985a; Daling et al., 1985b; Mueller et al., 1986; Mueller et
al., 1987; Phipps et al., 1987; Ault et al., 1998; Collet et al., 1988; Mueller et al., 1992; Grodstein
et al., 1993; Ruijs et al., 1990). In the other 22 studies, the same reference test was performed
in all women to identify tubal pathology.

The reference test was blinded in five studies (Daling et al., 1985b; Mueller et al., 1992;
Hubacher et al., 2001; Forman et al., 1993; Logan et al., 2003). Six studies reported that the
interpretation of the tubal patency test was not blinded (Daling et al., 1985a; Sellors et al., 1988;
Rozewicki et al., 1992; Urbach et al., 2001; Minh et al., 2002; Merki-Feld et al., 2007), whereas
in 21 studies, blinding was not reported. The overall methodological quality of included articles
is shown in Figure 2. Characteristics of the included studies are outlined in Tables 1 and 2.
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Study Country Design Prevalence of tubal
pathology (%)

N

Cumming and Taylor
(1979)

Canada Retrospective 65 231

Trimbos-Kemper et al.
(1982)

NL Retrospective 58 820

Conway et al. (1984) UK Retrospective 39 123

Guderian and Trobough
(1986)

USA Retrospective 57 245

Otolorin et al. (1987) Nigeria Unclear 55 218

Collet et al. (1988) Gabon Prospective 83 2219

Osser et al. (1989) Sweden Retrospective 70 234

Opsahl and Klein (1990) USA Retrospective 51 477

Ruijs et al. (1990) NL Prospective 24 184

Rozewicki et al. (1992) Poland Retrospective 25 244

Forman et al. (1993) UK Prospective 19 99

Johnson et al. (2000) UK Retrospective 61 80

Table 1
Characteristics of included cohort studies

C H A P T E R  3
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Inclusion criteria Exclusion criteria Reference test Risk factors

Infertile women after
completion of fertility
work-up

Severe endocrine
dysfunction; pregnant
before or during fertility
workup; male infertility

DLS Appendicectomy and PID

More than 1 year of infer-
tility

- HSG/DLS Appendicectomy, compli-
cated appendicectomy,
PID and endometritis

More than 2 years of
infertility

- HSG/DLS Pelvic surgery, appen-
dicectomy, PID and IUCD

Women consulting
fertility clinic

Women having specific
probable causes for tubal
occlusion and periad-
nexal adhesions

DLS IUCD

More than 1 year of infer-
tility

Failed insufflation or
technical problems at
HSG or DLS

HSG/DLS IUCD, induced abortion or
miscarriage and OCP

Women after fertility
work-up including CAT
and HSG or DLS

- HSG/DLS Pelvic surgery, chronic
abdominal pain and
ectopic pregnancy

Women with more than
1 year of infertility under-
going DLS, tubal surgery
or IVF

Pregnant women who
came to the clinic for
their first antenatal visit

HSG/DLS PID, IUCD and ectopic
pregnancy

Infertile women who
were surgically evaluated
between 1976 and 1986

Physically unsuitable for
DLS; previously under-
gone tubal assessment
(HSG and DLS); tubal
surgery or a positive
history of an ectopic
pregnany

HSG/DLS Any positive history

More than 1 year of infer-
tility

Pregnancy during fertility
work-up

HSG/DLS PID, STD and vaginal
discharge

Primary or secondary - HSG PID

More than 2 years of
infertility

Previously diagnosed
with PID, endometriosis
or ovarian cysts

DLS Pelvic surgery, vaginal
discharge, chronic
abdominal pain, dyspare-
unia and nulligravida

More than 1 year of infer-
tility, unexplained or
with a positive CAT

Pregnancy before DLS;
CAT not available

DLS Pelvic surgery, appen-
dicectomy, PID,
Chlamydia, cervical
intraepithelial neoplasia
and any clinical feature
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NL, Netherlands; N, number of patients; OCP, oral contraceptive pill; CAT, Chlamydia antibody test; IVF, in vitro
fertilization

Study Country Design Prevalence of tubal
pathology (%)

N

Logan et al., 2003 UK Retrospective 30 207

Hubacher et al Mexico Unclear 58 321

Table 2
Characteristics of included case-control studies

Study Country Design Prevalence of tubal
pathology (%)

N

Cramer et al. (1985) USA Retrospective 7 3954

Daling et al. (1985a) USA Retrospective 24 318

Daling et al. (1985b) USA Retrospective 50 522

Aubriot et al. (1986) France Retrospective 7 9013

Mueller et al. (1986) USA Retrospective 23 1236

C H A P T E R  3
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Inclusion criteria Exclusion criteria Reference test Risk factors

Women referred for tubal
assessment. Normal
semen analysis and
ovulation

Physically unsuitbale for
DLS; history of DLS, HSG,
tubal surgery; ectopic
pregnancy; severe male
factor; pregnancy before
DLS, unavailable CAT

DLS Pelvic surgery, PID, STC,
Chlamydia, IUCD

Primary infertility for
more than 1 year

Previous laparoscopy,
multigravida

DLS PID, STD, vaginal
discharge, chronic
abdominal pain or
dysmenorrhoea or pain
during pelvic examina-
tion

Cases Controls Reference test Risk factors

Infertile women
consulting a fertility clinic
and accepted for further
fertility work-up

Delivered liveborn child
during the same period
of time (excluded women
who conceived after
fertility treatment)

HSG/DLS IUCD

More than 1 year of
secondary infertility with
proven tubal pathology
(HSG/DLS)

Conceived at the same
time when the subfertile
women began their
attempt to become preg-
nant

HSG/DLS PID and IUCD

Women with primary
tubal infertility

Pregnant controls who
conceived in the same
time when the subfertile
cases began trying to
conceive

HSG/DLS PID and ectopic preg-
nancy

More than 1 year of infer-
tility and proven tubal
pathology

Proven patent tubes or
delivered during the
same period of time

HSG PID and ectopic preg-
nancy

More than 1 year of infer-
tility with a positive
history for appendicec-
tomy

Women who gave birth
during the calender year
after the one in which
cases first started trying
to conceive

HSG/DLS Appendicectomy, compli-
cated appendicectomy,
PID and IUCD
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Study Country Design Prevalence of tubal
pathology (%)

N

Mueller et al. (1987) USA Retrospective 23 608

Lalos (1988) Sweden Retrospective 49 246

Phipps et al. (1987) USA Prospective 18 1547

Sellors et al. (1988) Canada Unclear 31 166

Gayer and Henry-Suchet
(1990)

France Retrospective 33 267

Mueller et al. (1992) USA Retrospective 24 680

Grodstein et al. (1993) USA Retrospective 7 4116

Ault et al. (1998) USA Retrospective 41 56

Hubacher et al. (2001) Mexico Prospective 27 1311

Urbach et al. (2001) USA Retrospective 20 612

Minh et al. (2002) Vietnam Unclear 50 134
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Cases Controls Reference test Risk factors

Secondary tubal infer-
tility confirmed by DLS

Women who gave birth
during the calender year
after the one in which
cases first started trying
to conceive

HSG/DLS Appendicectomy, PID,
IUCD, ectopic pregnancy
and number of sexual
partners

Women with proven
tubal pathology

Pregnany women
without any history of
fertility problems

Unclear Pelvic surgery, appen-
dicectomy, PID,
endometriosis and
ectopic pregnancy

Women attending a
fertility clinic

Delivered in the same
period of time; no history
of fertility therapy

HSG/DLS IUCD

Tubal infertility proven
with DLS

Women undergoing
tubal ligation or reversal
of previous sterilisation

DLS PID and STD

Women with noninfec-
tious tubal infertility for
more than 1 year

Fertile women (sponta-
neous pregnancy in the
past)

HSG IUCD

More than 1 year of infer-
tility

Women who gave birth
in the same time period
of time as the patients
were evaluated for their
infertility

HSG/DLS PID

Women with more than
1 year of infertilty and
who had not previously
delivered a liveborn child

Delivered liveborn child
without a history of infer-
tility therapy

HSG/DLS PID, IUCD, Trichomonas,
yeast, gonorrhoea,
herpes, genital warts,
vaginitis and number of
sexual partners

More than 1 year of infer-
tility and proven tubal
pathology on HSG/DLS

More than 1 year infer-
tility and no tubal
pathology on HSG/DLS or
male factor infertility

HSG/DLS PID, STD, Chlamydia and
ectopic pregnancy

More than 1 year of infer-
tility, proven tubal
pathology on HSG

Women with patent
tubes on HSG or primi-
gravid women

HSG PID and IUCD

Primary tubal infertility
proven with HSG/DLS

Women with a proven
pregnancy in the same
period of time

HSG/DLS Appendicectomy, compli-
cated appendicectomy,
PID, IUCD and
endometriosis

Secondary infertility
confirmed by DLS

Women undergoing
caesarean section shown
intact tubes

DLS Pelvic surgery, IUCD and
induced abortion
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Study Country Design Prevalence of tubal
pathology (%)

N

Torres-Sanchez et al.
(2004)

Mexico Unclear 20 1255

Merki-Feld et al. (2007) Switzerland Retrospective 14 260

C H A P T E R  3
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Inclusion criteria Exclusion criteria Reference test Risk factors

Tubal infertility proven
with DLS

Fertile women who
deliverd in the past 2
years

DLS PID, induced abortion
and ectopic pregnancy

Subfertile women who
underwent HSG

Women with proven
tubal patency and primi-
gravida 

HSG IUCD
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Surgery-related risk indicators
Three studies reported on a history of complicated appendicitis. The pooled results of two case-
control studies (OR 3.3, 95% CI 1.8-6.3; Figure 3) and one cohort study (OR 7.2, 95% CI 2.2-23.8;
Figure 4) demonstrated a strong association with tubal pathology. Eight studies (four cohort
and four case-control) examined the association between a history of uncomplicated or compli-
cated appendicectomy and tubal pathology. Overall results indicated a mildly increased risk of
tubal disease with a common odds ratio of 2.0 (95% CI 1.5-2.6) in case-control studies, but no
increased risk in the cohort studies (OR 0.9, 95% CI 0.7-1.3). Seven studies (five cohort and two
case-control) assessed a history of pelvic surgery. The data of the case-control studies showed
significant heterogeneity. A history of pelvic surgery increased the likelihood of tubal pathology,
with an odds ratio of 3.6 (95% CI 1.4-9.0; Figure 5) in the pooled cohort studies but not in the
case-control studies (OR 1.5, 95% CI 0.2-11.6; Figure 6). A positive history of induced abortion
(three case-control studies) showed a statistically significant association with tubal pathology,
with an odds ratio of 1.7 (95% CI 1.3-2.1; Figure 7).

Figure 3
Pooled OR of case-control studies for complicated appendicitis as risk indicator for tuboperi-
toneal pathology

Figure 4
Pooled OR of cohort study for complicated appendicitis as risk indicator for tuboperitoneal
pathology

C H A P T E R  3
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Figure 5
Pooled OR of cohort studies for pelvic surgery as risk indicator for tuboperitoneal pathology

Figure 6
Pooled OR of case control studies for pelvic surgery as risk indicator for tuboperitoneal
pathology

Figure 7
Pooled OR of case control studies for induced abortion as risk indicator for tuboperitoneal
pathology
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Infection-related risk indicators

The relation between previous PID and the probability of tubal pathology was examined exten-
sively, with 9 cohort and 12 case-control studies reporting. For previous PID, a strong association
with tubal disease was found in the pooled cohort studies (OR 3.2, 95% CI 1.6-6.6; Figure 8) and
case-control studies (OR 5.5, 95% CI 2.7-11.0; Figure 9). Five studies (three cohort and two case-
control) reported a history of STDs in general but did not specify the underlying pathogens.
Analysis of these data showed a non-significant association in the cohort studies (OR 0.6, 95%
CI 0.4-1.3) but a significant association in the case-control studies (OR 11, 95% CI 4.3-33.3). Self-
reported previous Chlamydia infection (one cohort and one case-control study) was not found
to be statistically significantly associated with tubal pathology (Table 3).

Figure 8
Pooled OR of cohort studies for PID as risk indicator for tuboperitoneal pathology

Figure 9
Pooled OR of case control studies for PID as risk indicator for tuboperitoneal pathology
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Other risk indicators
A history of endometriosis (two case-control studies) strongly increased the risk for tubal
pathology (OR 5.9, 95% CI 3.2-10.8; Figure 10). The previous use of an IUCD was examined in
16 studies (5 cohort and 11 case-control). Homogeneity was rejected in the case-control studies,
but pooling of the data using a random effects model still showed a mild association with tubal
pathology, which was statistically significant (OR 2.0, 95% CI 1.6-2.6). The same applied to
cohort studies (OR 1.9, 95% CI 1.3-2.8). A history of abnormal vaginal discharge (three cohort
studies) was not associated with tubal pathology (OR 1.3, 95% CI 0.9-2.0). Women recalling a
history of chronic or severe pelvic pain (two cohort studies) showed an increased risk for tubal
pathology (OR 1.9, 95% CI 1.0-3.6). A total of seven studies (two cohort and five case-control)
examined the effect of a previous ectopic pregnancy. With an odds ratio of 16.0 (95% CI 12.5-
20.4; Figure 11) for case-control studies, ectopic pregnancy showed a strong association with
tubal disease, which was not found in the cohort studies (OR 3.7, 95% CI 0.3-47.6; Figure 12).

Figure 10
Pooled OR of case-control studies for endometriosis as risk indicator for tuboperitoneal
pathology

Figure 11
Pooled OR of case-control studies for ectopic pregnancy as risk indicator for tuboperitoneal
pathology
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Figure 12
Pooled OR of cohort studies for ectopic pregnancy as risk indicator for tuboperitoneal
pathology

We did find studies reporting an increased risk of tubal pathology when a woman recalled a
history of more than one sexual partner in the past (Mueller et al., 1987; Grodstein et al., 1993).
However, these numbers were too small to include in the statistical analysis. We were not able
to extract two-by-two tables for uncomplicated appendicectomy and dysmenorrhoea. For one
study reporting on the association between induced abortion and tubal pathology, it was not
possible to extract data as this study combined miscarriage and induced abortion (Otolorin et
al., 1987). Only one study reported deep dyspareunia as a risk indicator, but an association with
tubal pathology was not found Forman et al., 1993).

The results of all analyses specified by risk indicator and design, including whether data were
pooled with fixed or random effects models, are summarized in Table 3.

Discussion

This meta-analysis summarizes the available evidence on the value of medical history as risk
indicator for tubal pathology. We found a history of PID and complicated appendicitis to be
strong risk indicators for tubal pathology in both cohort and case-control studies. Strong asso-
ciations between tuboperitoneal pathology and a history of endometriosis, ectopic pregnancy
and STD were found in case-control studies, whereas a strong association with tuboperitoneal
pathology and a history of pelvic surgery was found in cohort studies. For the indicators appen-
dicectomy in general, chronic pelvic pain, previous use of an IUCD and a history of induced abor-
tion, the association was less strong, while for a history of previous Chlamydial infection and
vaginal discharge, only non-significant associations were found.

This study is the first systematic comparison of the relation between certain aspects of the
medical history and the probability of tubal pathology in a subfertile woman. Although previous
narrative reviews have already suggested these factors to be strongly related to tubal disease
(Cheong and Li, 2005), our study provides the evidence-based support to guidelines that are
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Table 3
Risk indicators for tubal pathology in cohort and case-control studies

Risk indicator (study design) Studies (n) Patients
(n)

OR 95% CI

Surgery Complicated appendicitis (cohort) 1 820 7.2 2.2-23.8

Complicated appendicitis (case-control) 2 1845 3.3 1.8-6.3

Pelvic surgery (cohort) 5 728 3.6 1.4-9.0

Pelvic surgery (case-control) 2 380 1.5* 0.2-1.6

Appendicectomy (cohort) 4 1254 0.9 0.7-1.3

Appendicectomy (case-control) 4 2699 2.0 1.5-2.6

Induced abortion (case-control) 3 1911 1.7 1.3-2.1

Inflammation PID (cohort) 9 2444 3.2* 1.6-6.6

PID (case-control) 12 19627 5.5* 2.7-11.0

Chlamydia (cohort) 1 207 2.4 0.6-9.8

Chlamydia (case-control) 1 56 4.8 0.5-9.4

STD (cohort) 3 710 0.6 0.4-1.3

STD (case-control) 2 222 11.9 4.3-33.3

Other Endometriosis (case-control only) 2 858 5.9 3.2-10.8
IUCD (cohort studies) 5 1027 1.9 1.3-2.8

IUCD (case-control) 11 14885 2.0* 1.6-2.6

Vaginal discharge (cohort only) 3 603 1.3 0.9-2.0

Ectopic pregnancy (cohort) 2 453 3.7* 0.3-7.6

Ectopic pregnancy (case-control) 5 11178 16.0 12.5-20.4

Chronic or severe pelvic pain (cohort) 2 318 1.9 1.0-3.6

* Homogeneity was rejected; therefore, data were pooled with a random effects model

already recommending diagnostic laparoscopy to women with known co-morbidities, such as
PID, previous ectopic pregnancy and endometriosis (NICE 2004, ASRM 2006).

In this meta-analysis, we used odds ratios to quantify clinical factors that indicate a risk factor
for tuboperitoneal pathology. Although likelihood ratios are considered an important tool in
the interpretation of diagnostic tests in clinical practice, there is no consensus on whether they
should be used in meta-analysis. Strong arguments against the pooling of likelihood ratios
have been raised, which are in our opinion valid (Zwinderman and Bossuyt, 2008). Moreover,
we believe that odds ratios are useful in clinical practice because the odds ratio is a good esti-
mate of risk ratio when the disease/event is rare (Szklo and Nieto, 2004).
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Although the present study was performed according to established methodology, it has limi-
tations. First, we were only able to perform univariable analyses, as the construction of two-
by-two tables per risk indicator does not allow for correcting their mutual dependence. Multi-
variable analyses of larger studies or analysis of individual patient data (IPD) may well find less
strong associations than we found (Moons and Grobbee, 2002). For instance, a recent study
that described a multivariable model to estimate the probability of tubal pathology in subfertile
couples showed that female age and duration of subfertility were also strongly correlated with
tubal disease (Coppus et al., 2007).

A second limitation of our study is the fact that we defined tubal pathology as any abnormality
disturbing the integrity of one or both tubes, even though it is known that only bilateral tubal
occlusion is strongly correlated with infertility (Mol et al., 1999). We made this decision for
pragmatic reasons. Due to a large variability in the definition used by the original studies,
numerous subanalyses according to the definition of tubal pathology used would otherwise
have to be performed.

A third limitation is that we included five studies in which only HSG was used to verify tubal
pathology [one cohort (Rozewicki et al., 1992) and four case-control (Aubriot et al., 1986; Gayer
and Henry-Suchet 1990; Hubacher et al., 2001; Merki-Feld et al., 2007)]. Inclusion of these
studies could have led to an overestimation of the summary estimates. However, in a
subanalysis excluding these studies, the summary estimates of the value of historical risk
factors did not change, for example the odds ratio for ectopic pregnancy excluding these five
studies was 16.4 (95% CI 9.6-27.8) for case-control studies compared with an odds ratio of 16,
whereas the odds ratio remained 3.7 for the cohort studies (data not shown).

A fourth limitation concerns the design of the studies. In this meta-analysis, 18 case-control
studies were included. The controls in these articles were mainly selected on the basis of preg-
nancy or delivery of a live born child, and these women were classified as having no tubal
pathology. One should, however, be careful with such an assumption as conception is no guar-
antee for absence of tubal pathology. Only bilateral tubal occlusion can almost certainly be
ruled out, but it is still possible that women who conceived spontaneously have unilateral tubal
abnormalities. It has been shown that studies comparing a diseased population with healthy
controls in general overestimate the value of the index parameter under study (Lijmer et al.,
1999; Rutjes et al., 2005). Also, pregnant controls might be less likely to remember or reveal
specific items from their history compared with subfertile women who are under evaluation
in a fertility clinic. This potential recall bias is a common problem with case-control studies and
will probably lead to an overestimation of associations. These factors explain the higher odds
values (with the exception of complicated appendicitis and pelvic surgery) in the case-control
studies. Most evidently, this is seen for the risk indicators ectopic pregnancy and STD, which
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showed a discrepancy with the cohort studies. Contrary to the studies that addressed STD, the
number of women in the studies who addressed ectopic pregnancy was large, which makes an
association with tuboperitoneal pathology more likely. For endometriosis, a strong association
with tuboperitoneal pathology was found, but only two studies with less than 1000 women
were included, and no cohort studies were found. Therefore, these results should be interpreted
with caution. Similarly, risk indicators with odds ratios below 2.0, albeit statistically significant,
that is the previous use of an IUCD and chronic pelvic pain, should be interpreted with caution.

Meta-regression and sensitivity analysis could give insight into how certain study characteris-
tics are related to summary estimates of studied risk factors. However, the availability of data
that could be extracted from the original papers for performing a meta-regression analysis was
limited, which makes such an analysis complicated and can potentially lead to biased results.
Although we used a large number of studies, only few studies were available for specific risk
items. Given such low numbers of studies, the potential for robust conclusions from meta-
regression analysis is very limited (Thompson et al., 2002). It would even be better to use IPD
(Lambert et al., 2002) as IPD meta-analyses are generally considered to be the gold standard to
explore subgroups. However, getting IPD from all the observational studies we used is practi-
cally impossible.

A fifth limitation is that we were not able to extract from the articles which type of pelvic
surgery was performed. A history of pelvic surgery for severe endometriosis will have a different
effect on adhesion formation than coagulation for mild endometriosis or puncture of an
ovarian cyst and as a consequence will influence the odds ratio for risk of tuboperitoneal
pathology.

In conclusion, this review shows that women with a positive history of PID, complicated appen-
dicitis, pelvic surgery, ectopic pregnancy and endometriosis are at increased risk for tubal
pathology. Women with these risk factors in their medical history should be offered a diagnostic
laparoscopy with possible surgical procedures by competent surgeons early in the fertility work-
up. To strengthen the evidence outlined in this meta-analysis, large cohort studies addressing
all possible risk indicators for tubal pathology and their mutual (in)dependence are welcomed.
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