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Abstract
Introduction  Genitourinary tuberculosis is the fourth most common cause of extrapulmonary tuberculosis, although often 
underestimated by clinicians due to its rare and non-specific symptoms. One of the disease’s complications is infertility. 
Although Portugal is one of the European countries with the highest prevalence of tuberculosis, its impact on Portuguese 
female fertility is unknown. With this study, we intend to evaluate the prevalence of genital tuberculosis, its presenting 
symptoms, and pregnancy outcomes in infertile women followed in a Portuguese tertiary hospital.
Methods  Retrospective and descriptive study, performed using an electronic database and consultation of clinical files. 
Studied population: infertile women followed from 2000 until 2019 at the reproductive unit of a Portuguese tertiary hospi-
tal, who underwent endometrial biopsy/curettage in the context of their etiological investigation. The diagnosis of genital 
tuberculosis was based on histological criteria.
Results  Over the 19 years, 2653 endometrial specimens were analyzed. Pathological evaluation was positive for tuberculosis 
in 19 cases (0.72%). There was a decrease in new diagnoses throughout the observation period.
Conclusion  Despite being one of the European countries with the highest prevalence of tuberculosis, genital TB does not 
appear to have a significant impact on the etiology of female infertility in Portugal. Nevertheless, it is a diagnosis to be 
considered in selected patients.

Keywords  Tuberculosis · Infertility · Portugal

Introduction

Worldwide, tuberculosis (TB) remains an important pub-
lic health problem and the leading cause of death from a 
single infectious agent [1]. Portugal is one of the European 
countries with highest rates of TB, with an incidence of 
20/100.000 habitants, according to data of 2017 [2]. Among 
Portuguese women, the incidence was 0.74 per 1000 inhabit-
ants [2].

The Italian anatomist Morgagni was the first to describe 
a case of inflammation of the female genital tract due to 

tuberculosis in 1744 [3]. Genital tuberculosis is almost 
invariably secondary to hematogenous spread from a distant 
focus, usually the lungs, but transmission through sexual 
intercourse is possible [4]. The Fallopian tubes are probably 
the primary target for genital infection, considering they are 
affected in almost all cases, the endometrium in 50–90%, the 
ovaries in 20–30%, the cervix in 1–15%, and the vulva and 
vagina scarcely ever [5].

The available studies reported four major presenting 
complaints: infertility, abnormal bleeding, pelvic pain, and 
amenorrhea [6]. At least 11% of patients are asymptomatic 
and diagnosed incidentally. Systemic symptoms (weight 
loss, fatigue, mild evening elevation of temperature) tend 
to be relatively mild. Infertility is the presenting and most 
common finding in 40–50% of patients in the largest series 
published [7]. The factors explaining infertility in these 
patients are: (1) tubal; (2) defective ovarian function; (3) 
uterine/endometrial. [8]

With this study, we aim to evaluate the prevalence of 
genital tract tuberculosis, its presenting symptoms, and 
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pregnancy outcomes, among an infertile female population, 
over 19 years (2000–2019).

Methods

We performed a retrospective and descriptive study of all 
women seeking treatment for infertility in a tertiary care 
center in Portugal (Lisbon North University Hospital 
Center), between 2000 and 2019, who had a uterine curet-
tage or endometrial biopsy during their infertility etiological 
investigation. We defined infertility as one year of unpro-
tected intercourse without conception. Uterine curettage or 
endometrial biopsy were performed routinely in all women 
submitted to hysteroscopy or laparoscopy.

We identified the cases through an electronic records 
registry searching for all endometrial biopsies associated 
with the diagnoses coded in ICD 9 (international coding of 
disease) as "infertility" (code 628) and "tuberculosis" (code 
016) at our institution. We excluded all cases that did not 
originate in the reproductive medicine unit.

We reviewed medical records of all patients with the diag-
nosis of genital TB. Collected variables included age, coun-
try of birth, marital status, presenting complaints, previous 
or current history of non-genital TB and family history of 
TB, obstetric history, type and duration of infertility, treat-
ment for infertility, and resulting pregnancies. Data were 
missing in some cases.

Investigations included complete blood count (CBC), 
chest X-rays, hysterosalpingography, and pelvic ultrasound. 
The tubal evaluation was performed either by hysterosalpin-
gography (HSG) or by laparoscopy.

The diagnosis of genital TB was based on a histological 
study of tissue samples fixed in 10% buffered formalin, dehy-
drated in upgrading alcohol and xylene, paraffin-embedded, 
and stained with hematoxylin–eosin. Classic TB histopatho-
logical findings were need for diagnosis: epithelioid cell 
granulomas (small- to medium-sized) in different stages, 
Langhans’ giant cells, and central caseation associated with 
chronic inflammation. [9] We also performed a microscopic 
examination with the Ziehl–Neelson stain to reveal acid-fast 
bacilli in all cases. PCR testing, interferon-gamma release 
assays (IGRA), and culture for Mycobacterium tuberculosis 
were performed in some unselected patients.

We used STATA® software for the descriptive analysis 
of the data. The ethics committee of the Lisbon North Uni-
versity Hospital Center approved this study. Considering the 
retrospective characteristics of the study, the directive of 
informed consent was renounced by the ethics committee.

Results

During the nineteen-year period, 820 uterine curettages 
and 1833 endometrial biopsies were performed in the 
infertility investigation in the human reproductive unit of 
our university hospital. The diagnosis of genital TB was 
performed in 19 cases (0.72%). Population features are 
summarized in Table 1. The median age was 30 (16–43) 
years. Most patients were born in Portugal, and 2 were 
born in African countries. Most diagnoses occurred at the 
beginning of our observation period, and there have been 
no new cases since 2014.

We found two asymptomatic patients that tested posi-
tive for hepatitis B and one for HIV. The latter was on 
antiretroviral therapy, had no detectable viral load, and no 
signs of immunosuppression.

Only two women had history of extra genital TB (pulmo-
nary). No patient described familial history of tuberculosis.

Most patients with genital TB were asymptomatic 
(12/19). Pelvic chronic pain was uncommon (2 cases) and 
abnormal uterine bleeding was reported by 6 patients. 
Primary infertility was more common than secondary 
infertility, with 15 women being nulliparous. Tubal factor 
was present in 13 cases and male factor in one case; the 
remaining 5 had no additional infertility factor besides the 
genital TB. In the study population, the average duration 
of infertility was 6.3 years at the time of the first appoint-
ment in the reproductive unit.

Hysterosalpingograms of eleven of the 19 women were 
available. In all cases, altered tubal patency was described 
for one or both tubes. Two women were reported to have 
an irregular uterine shape. It was not possible to confirm 
whether the other patients undertook this exam.

Sixteen patients were submitted to surgery. Abnormal 
intraoperative findings like tubal distortion and multi-
ple adhesions of the tubes and ovaries were found in 4 
of them. Two had bilateral hydrosalpinxes, and one had 
miliary inflammation of the peritoneum.

All of them underwent chest radiography, which showed 
changes in only one case, suggestive of sequelae of previ-
ous tuberculosis (fibronodular opacities in the apical and 
upper lung zones). This particular patient had a personal 
history of TB.

The most common findings in endometrial specimens 
were granulomatous endometritis, central necrosis, Lang-
hans cells, and necrotizing epithelioid cells containing 
granulomas. Acid-fast bacilli with the Ziehl–Neelson stain 
were seen in only three cases. PCR analysis of tissue spec-
imens was performed in four cases, and all came positive.

Interferon-gamma release assay (IGRA) was performed in 
five cases being positive in three. Mycobacterium growth on 
culture was performed in three cases, but none was positive.
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After diagnosis, all patients received standard treatment 
for TB. The follow-up (mean time 2.6 years) showed that one 
patient had a spontaneous pregnancy ended as a miscarriage, 
and two patients underwent assisted reproduction techniques 
shortly after completing treatment, one of them having a 
successful pregnancy. The remaining patients did not have 
any pregnancies while under our care.

Discussion

The actual incidence of genital TB cannot be accurately 
determined because the diagnosis is late and difficult [3]. In 
developing countries, genital TB is a relatively more com-
mon condition. In fact, most of the studies we identified in 
our review came from India, which is one of the countries 
with the highest incidence and prevalence of tuberculosis. 
There, the overall frequency of female genital tuberculosis 
was 2.4% in 1982, with a steady decline to 0.8% afterwards 
[10].

Tuberculosis is particularly well studied as cause of 
female infertility. Published studies about the prevalence of 
genital TB among infertile women show a prevalence of 2.43 
in India and 26% in Pakistan [11, 12]. A study of women 
registered for in vitro fertilization in north India reported 
the prevalence of genital TB in patients with tubal factor 
infertility as 48.5 percent [13].

In Europe, we know that the number of cases has fol-
lowed the global downward trend, except for countries, such 
as Sweden and the UK, which had a slight proportional 
increase that reflects the growing proportion of migrants 
from developing countries [14]. Most European studies were 
published more than 20 years ago. We found no western 
studies specifically relating genital tuberculosis and female 
infertility. Furthermore, most studies only focus on the rela-
tive prevalence of genitourinary TB. For instance, national 
surveillance data from the Netherlands (1993–2001) stated 
an incidence of genitourinary TB of 1.7% [15]. A study from 
Switzerland between 1960 and 1970s reported genitourinary 
involvement in 4% of all TB cases [16]. Nogales-Ortiz et al. 
analyzed 78,000 gynecological specimens, in Spain, dur-
ing 31 years (1946–1977), and found genital tuberculosis 
in 1.8% [17].

To our knowledge, there are no data in Portugal about 
genital TB. From the comparison with other European coun-
tries, despite their data coming from older studies, we can 
assume that the prevalence we identified in Portugal (0.72%) 
is not higher, especially as we studied a high-risk popula-
tion (infertile women) for this diagnosis. We assume that the 
decrease in genital tuberculosis accompanied a decrease in 
the overall incidence of tuberculosis in Portugal. This is sup-
ported by the decrease in the number of cases over the years, 
and the absence of new diagnoses in the last five years of the Ta
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study. The review of our cases did not allow to define a typi-
cal profile of an infertile patient with genital tuberculosis. 
However, we can conclude that the median age (30 years) 
of our sample and the symptoms identified are consistent 
with other studies in infertile women [7]. Other symptoms 
reported in the literature are ascites, vague abdominal dis-
tension, and weight loss, but patients are frequently asymp-
tomatic [18]. Remarkably, the majority of women in our 
sample did not have immunosuppression or important co-
morbidities. In a recent report from the United States of 
America, 63% of tuberculosis patients were migrants [19]. 
Despite Portugal being a country of immigration from many 
low-income countries, mainly Africans, only two women 
were foreign-born. A possible explanation for this finding 
is a selection bias since national population may have better 
access to fertility care (while migrants may have more dif-
ficulty to get it).

In what concerns personal and familial history of TB, 
we also found quite low numbers when compared with an 
Indian study that reported that 85% of the patients had a 
positive personal history of TB [20]. Also, an Australian 
study reported that 10% of the patients had had a positive 
history of TB contact of some form [21]. However, other 
studies have shown that personal or familiar background of 
TB is uncommon and mostly obtained retrospectively after 
the diagnosis [4].

As in other studies, we found that infertility is mostly 
primary [10], and a high proportion of tubal factor (13/19). 
At our center, hysterosalpingography (HSG) is part of the 
first-line assessment of women with infertility. It is a useful 
— yet limited—diagnostic tool for genital tuberculosis [16]. 
Ultrasonography is also a useful imaging technique in these 
cases [12]. Even when hysterosalpingography or ultrasonog-
raphy is not suggestive of TB, some TB high-risk countries 
include a chest X-ray and a uterine curettage in the infertility 
work-up. However, a negative chest X-ray does not rule out 
the possibility of genital TB. [12] An endometrial biopsy can 
provide a diagnosis of genital tract TB with high specificity 
but a low sensitivity of at most 50% [4]. Taken into account 
the results of the present study, we conclude that the institu-
tion of a routine endometrial biopsy in all infertile women is 
not reasonable. However, it may be useful in selected cases 
of infertility, such as with severe tubal factor, in the absence 
of a history of pelvic inflammatory disease or when asso-
ciation with a TB background. Surgery can also have a role 
in the diagnosis, allowing a visual inspection and biopsies.

The final diagnosis of genital tuberculosis is challeng-
ing and several tests have been proposed. There is no need 
to perform all tests for every single case of genital TB. 
The type of tests performed depends upon the location 
of TB and its clinical presentation, but there are no spe-
cific guidelines for the choice. In a recent publication in 
India, the diagnosis of genital tuberculosis was made by 

polymerase chain reaction (54.3%), histological findings 
on biopsy (22.8%), acid-fast bacilli culture (2.8%), and at 
laparoscopy or hysteroscopy (20%) [22]. Culture with bac-
teriological identification of M. tuberculosis is considered 
the gold standard. However, it has a limited yield because 
of the prolonged period of culture required (2–6 weeks) 
and the difficulty of the technique. A study showed that 
only 2.35% of the endometrial samples cultured are posi-
tive [23]. In our clinical setting, we did not require a 
positive bacteriologic diagnosis since demonstrating TB 
architectural patterns by histological evaluation has been 
universally accepted as a good method of diagnosis [10].

Even after the mandatory anti-tuberculous treatment, 
fertility is quite low, in special when fibrosis was already 
present. In a cohort of 68 Indian women with treated geni-
tal TB, nine patients conceived, but eight had spontaneous 
abortions. [24]. Some studies suggest that tubal surgery 
has low efficacy because of genital TB reactivation and a 
high incidence of ectopic pregnancies [16]. IVF treatments 
seem to be the best option for these cases [16]. Soussis 
and colleagues reported the use of in vitro fertilization in 
genital TB with a 28.6% success rate [25]. Our patients 
showed a low pregnancy rate.

Our study has limitations related to its retrospective 
nature, including lack of some data about follow-up. How-
ever, given the rarity of this disease in Europe, retrospec-
tive studies can keep an important value in this particular 
field. Also, we based the diagnosis just on the endometrial 
biopsies pathology, which could have led to an undervalu-
ation of the number of women with the disease. However, 
the endometrium is affected in 90% of genital tuberculo-
sis cases [12]. The generalization of the prevalence found 
for the Portuguese female population as a whole is not 
possible since most cases of genital tuberculosis occur 
postmenopausal.

Nevertheless, this was, to our knowledge, the first Portu-
guese study on the topic, and it took place in a hospital with 
a reference fertility center using a stable approach in the 
investigation of infertility etiology.

In conclusion, tuberculosis is not as much a disease of 
the past as we might think. Although the overall incidence 
of genital tuberculosis was less than 1%, it is still a cause of 
infertility that should not be overlooked, especially if we are 
dealing with patients with risk factors. This article allows 
us to draw an XXI century picture of genital tuberculosis in 
reproductive health in Portugal.
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