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Introduction and importance: Genital tuberculosis (TB) exerts significant damage in the reproductive organs,
particularly the Fallopian tubes and endometrium. Infertility is one of the most common presenting causes, often
subsequently requiring assisted reproductive technology (ART). However, we have not had many experiences
with genital TB despite being a country endemic for TB. This case series highlights the challenges we face and the
solutions we wish we had.

Case presentation: In this case series, we recruited 7 patients undergoing in vitro fertilisation (IVF) treatment
previously diagnosed with TB between January 01, 2014 and June 30, 2021. Patients were recruited at the
beginning of their IVF treatments. Of 7 patients, 2 patients (28.6%) achieved live birth. 5 patients (71.4%) failed
to conceive. All patients had good and/or excellent quality embryos upon transfer but only 2/7 managed to
conceive and delivered.

Clinical discussion: Genital TB is often silent and only encountered during workup for infertility. Genital TB often
produces extensive damage on the linings of the endometrium and Fallopian tubes, accounting for the recurrent
implantation failures associated with the disease. Whilst antitubercular treatment may improve the prognosis,
many women still fail to conceive.

Conclusion: Genital tuberculosis remains a significant issue in infertility. Cases are often silent and management is
often delayed. IVF is often required due to the longstanding damage caused beforehand yet prognosis may
remain poor.

1. Introduction country endemic for TB, this is our opportunity to describe how IVF may
be used for overcoming infertility, the challenges present and the solu-
Genital tuberculosis (TB) is a rare complication of TB [1]. It spreads tions we wish we had.

predominantly hematogenously from a primary site of infection in the

lungs [2]. Genital TB is known to predominate in specific areas of the
reproductive organs, in particular the Fallopian tube and the endome-
trium [2]. Genital TB produces extensive damage in the reproductive
organs, disrupting the fine villial lining of the Fallopian tube and deci-
mating the ever-renewing endometrium through the formation of
granulomas and caseous necrosis [1]. Due to the extensive damage
caused, patients often present with infertility and their diagnoses
confirmed upon laparoscopy [1]. Their infertility diagnosis often con-
veys the need to resort to in vitro fertilisation (IVF) for their conception
[2].

However, the outcomes have not been extensively described and
explored, in particular due to the low and rare cases of genital TB and
also the even fewer of such women resorting to IVF for treatment. As a

2. Case description

We recruited 7 patients who underwent IVF treatment in our facility
having been previously diagnosed with TB infection in their reproduc-
tive organs between January 1, 2014 and June 30, 2021. The patients
were recruited at the beginning of their IVF treatments and were fol-
lowed up until the completion of their treatment and/or their preg-
nancies. The cases are reported in line with the SCARE 2020 Guideline
[3]. The study’s registration on Clinicaltrials.gov is NCT05428124
(https://clinicaltrials.gov/ct2/show/NCT05428124).
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2.1. Case 1

A 31-year old POAO presented with primary infertility. She had been
married for 8 years. She was diagnosed with tuberculous salpingitis after
laparoscopy. She had had a history of tuberculous lymphadenitis in
2006 for which she underwent complete treatment. Her husband was
normozoospermic. Her AMH level was 1.5 ng/mL.

She commenced her IVF treatment on April 22, 2014. She was pre-
scribed 225 IU of FSH injections for her ovulation. She had 8 oocytes
retrieved on May 5, 2014.5 oocytes were fertilized, of which 2 were
excellent and 3 were good. All of them were frozen.

She underwent a frozen embryo transfer on June 29, 2014 during
which 2 excellent and 1 good embryos were transferred.

She successfully conceived and would later gave birth to a healthy
female term newborn.

2.2. Case 2

A 33-year old POAO came to our facility with primary infertility,
having been married for 8 years. She had undergone a laparoscopy
during which she was diagnosed with tuberculous salpingitis. She had
had a history of pulmonary TB the previous year and had undergone
treatment for her TB. Her husband was asthenoteratozoospermic. Her
AMH level was 2.71 ng/mL.

She commenced her IVF treatment on July 14, 2020 with 225 IU of
FSH injections. She had her oocytes retrieved on July 26, 2020 during
which 21 oocytes were retrieved and they were all frozen.

On October 26, 2020, 2 embryos (both blastocysts, of excellent
quality) were transferred. She still has 4 remaining embryos in storage.
She was confirmed to be pregnant soon after and on June 17, 2021, gave
birth to a healthy boy, 3900 g, 49 cm through caesarean section. She
made an uneventful recovery prior to being discharged a few days after.

2.3. Case 3

A 30y.0 POA1 with secondary infertility presented to our facility. She
had been married for 3 years. She had undergone a laparoscopy about a
year prior to presentation and she was diagnosed with bilateral chronic
tuberculous salpingitis. Her husband was normozoospermic. Her AMH
level was 1.90 ng/mL.

She underwent IVF with a long protocol on September 3, 2019. She
was prescribed on 150 IU of FSH injections to trigger her ovulation. She
had her oocytes retrieved on September 30, 2019 during which 8 oo-
cytes were collected. 3 oocytes were fertilized and they were transferred
as day 3 embryos (all of good quality). Unfortunately, she did not
become pregnant and had her menstruation on October 21, 2019.

2.4. Case 4

A 41 y.o POA1 with primary infertility presented to our facility. She
had been married 14 years and had a history of primary pulmonary TB
when she was 16 years old after which she underwent complete treat-
ment. She underwent a laparoscopy surgery for bilateral tubal obstruc-
tions in 2015. However, she underwent another laparoscopy in 2018
during which she was discovered to have genital tuberculosis. Her
husband was normozoospermic and her AMH level was 1.67 ng/mL.

She had had 4 previous rounds of IVF and 2 failed frozen embryo
transfers prior to presenting to our facility. She was recommended to
undergo another IVF cycle with the short protocol which commenced on
March 4, 2021. She was given 75 IU of FSH injections to trigger her
ovulation.

Oocyte retrieval was on March 16, 2021 during which 9 oocytes were
retrieved. 3 fertilized oocytes were produced and they were transferred
as day 3 embryos (2 were excellent, 1 was good) on March 19, 2021.
Unfortunately, she failed to conceive again and had her menstruation on
April 4, 2021.
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2.5. Case 5

A 27-year old POAO having been married for 1 year, presented to our
facility with primarily infertility. She had undergone a laparoscopy
during which the presence of tuberculous salpingitis was confirmed on
both her Fallopian tubes. Her husband was teratoospermic. Her AMH
level was 1.45 ng/mL.

She started her IVF treatment with a short protocol on January 27,
2021. She was prescribed 75 IU of FSH injections to trigger her ovula-
tion. She had her oocytes retrieved on February 8, 2021 during which 4
oocytes were retrieved. Only one good embryo was produced and it was
transferred on February 11, 2021.

Unfortunately, she failed to conceive.

2.6. Case 6

A 28-year old POAO presented to our facility with primary infertility.
She had been married for 4 years. She had previously undergone lapa-
roscopy during which she was discovered to have tuberculosis on her
right ovary and Fallopian tube and left Fallopian tube obstruction. Her
husband was normozoospermic. Her AMH level was 1.56 ng/mL.

She was prescribed to undergo IVF with a long protocol on August 7,
2019. She was prescribed on 75 IU of FSH injections to trigger her
ovulation. On September 2, 2019, she had 12 oocytes retrieved from her
follicles.

She had 2 embryos transferred (both blastocysts, 1 excellent and 1
good) on September 7, 2019. She did not have any embryos in storage.
Unfortunately, she failed to conceive after her embryo transfer.

2.7. Case 7

A 30-year old POAO presented with primary infertility to our facility.
She had been married for around 6 years. She had had a laparoscopy 1
year prior during which bilateral hydrosalpinges were discovered and
confirmed tuberculous salpingitis. Her husband was teratozoospermic.
Her AMH level as 1.63 ng/mL.

She was then recommended to undergo IVF with a long protocol,
starting on June 20, 2020. She was prescribed on 150 IU of FSH in-
jections to trigger her ovulation. On June 13, 2020, she underwent
oocyte retrieval during which 7 oocytes were retrieved.

6 fertilized eggs were produced of which 3 excellent grade embryos
were transferred on June 16, 2020.3 other embryos (2 excellent grade
and 1 good grade) were cryopreserved. Unfortunately, she failed to
conceive.

3. Discussion

Tuberculosis is endemic in Indonesia and Indonesia is ranked 2nd
after India in the world for TB prevalence [4]. Tuberculosis causes
widespread systemic manifestations, including genital TB [4]. Female
genital TB is often a secondary complication of pulmonary TB or primary
TB located outside the genital system [1,4]. It is estimated that around
8-15% of pulmonary TB patients will have a manifestation in the genital
organs, even though they are often asymptomatic [1]. Unfortunately,
due to the silent nature of genital TB infections, there is neither specific
data nor official reports about genital TB in Indonesia [4].

After initial pulmonary infection, the mycobacteria are spread
hematogenously or lymphatically and they would then have a prefer-
ence towards invading the Fallopian tubes [1,2]. The Fallopian tubes are
almost always involved and they are often bilaterally involved [1]. Once
an infection is established in the endosalpinx, it gradually spreads to the
endometrium, the ovaries and occasionally to the cervix and would
rarely to the vagina [1,2]. Direct spread to the Fallopian tubes is
established as tubercles on the surface [2]. Interestingly, the myome-
trium appears to be more resistant towards TB [1]. When the primary TB
focus is in the abdomen or the peritoneum, it might be a direct spread to



D. Tjahyadi and K.D. Tjandraprawira

the genital system [1,2].

It is notable that among our patients, only 2 patients (28.6%) had a
confirmed history of pulmonary TB. They were both treated for their
previous TB infections but even adequate treatment still rendered these
patients at risk for extrapulmonary TB infections. The pathophysiology
of TB infections indicates that primary point of infection would have
always been the lungs. The silent nature of pulmonary TB in these cases,
which led to extrapulmonary manifestations, has made TB workup a lot
more difficult.

Female genital TB is most often silent and asymptomatic [1]. The
lack of diagnostic means for genital TB means it is often only stumbled
during laparoscopic surgeries as part of an infertility workup [4]. Spe-
cific surgical findings such as adhesions, necrotic tissues coupled with
tubal obstruction are common. History of pulmonary and/or extrap-
ulmonary TB is often found but not necessarily pathognomonic. As a
result, patients are often late in their presentation [4]. Infertility remains
the most common complaint and it is attributed to the tubal damage and
adhesions in various areas of the genital organs due to the chronic in-
flammatory course [1,4]. Tubal obstruction may form hydrosalpinges or
pyosalpinges [2]. Ovum transport is impeded and the uterine cavity may
be distorted due to adhesions and synechiae [1,2]. Genital TB may also
lead to ovarian damage which leads to a significant reduction in ovarian
reserve [5]. This is common in latent genital tuberculosis even though
the mechanism remains unclear [5].

Menstrual disorders are also present in pulmonary TB without
apparent genital involvement [1]. In cases of genital tuberculosis,
endometrial involvement is often the etiology of menstrual disorders
[1]. The disorders may include amenorrhea, dysmenorrhea, oligohy-
pomenorrhea, menorrhagia, menometrorrhagia and postmenopausal
bleeding [1].

Endometrial metabolism abnormalities are noted in genital tuber-
culosis, including in dormant female genital tuberculosis [6]. Subramani
et al. noted that significant endometrial tissue metabolites occur, largely
related to energy metabolism and amino acid biosynthesis [6]. There
was increased production of various amino acids in women with
dormant genital TB coupled with a significant decrease in glucose pro-
duction [6]. Such abnormalities contribute to implantation failures
common in genital TB [6].

Once genital TB is diagnosed, antituberculosis treatment is impera-
tive. Treatment for uncomplicated genital TB lasts for 6 months, initi-
ated by giving daily therapy of rifampicin, isoniazid, pyrazinamide and
ethambutol for 2 months followed by 4 months of daily therapy of
rifampicin and isoniazid [7]. Complicated cases, such as among those
relapsing and/or with immunosuppressive conditions would require
therapy for 9-12 months.

Treatment for endometrial tuberculosis is known to improve fertility
prognosis. Jindal et al. discovered that amongst women with silent
endometrial tuberculosis, the administration of anti-tubercular treat-
ment (ATT) improved the chances of spontaneous conception [8]. They
discovered that >90% of women would conceive within the first 12
months, i.e. during the period of ATT administration or within 6 months
of treatment completion, compared to women with unexplained infer-
tility lacking mycobacterial involvement [8]. Whilst their study
involved women with only PCR results positive for Mycobacterium
tuberculosis as the sole indication of endometrial tuberculosis, their study
has renewed hope that amongst women with evident genital tubercu-
losis, ATT administration should improve fertility outcomes [8]. Still,
the results of their study should be interpreted with caution. Their study
implied that the endometrial damage may not have been extensive and
that the presence of mycobacteria had not produced extensive damage
in the tubes. In cases where damage is ‘too far gone’, spontaneous
conception will not be possible and assisted reproductive technologies
should be sought.

Genital tuberculosis also impairs ovarian reserve. Malhotra et al.
reported that women with genital TB undergoing IVF in India show
significantly higher mean FSH and LH levels with significantly lower
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inhibin B levels when compared to controls [9]. Stromal vasculature
correlates with ovarian reserve as optimal blood supply would ensure
proper developments of follicles in response to high doses of exogenous
gonadotropins [9]. It has been reported that stromal blood flow in the
ovaries is compromised in genital TB [9]. It is suspected that TB infec-
tion involving the ovaries would form fibrosis, causing periovarian ad-
hesions [9]. These adhesions may then compromise ovarian reserve by
restricting ovarian blood supply [9].

Due to the widespread damage caused, conception is often possible
only through assisted reproductive technologies (ART) [10]. When tubal
and/or endometrial damages preclude spontaneous conception, IVF
and/or intracytoplasmic sperm injection (ICSI) may be the only option
available for couples [11]. The use of IVF has long been recommended
for genital TB [11]. However, IVF success is related to the site of damage
caused by genital TB [12]. Dai et al. conclusively pointed out that the
prognosis is poorer when extensive endometrial damage is present
compared to when there is only extensive tubal damage [12]. They
demonstrated that patients with endometrial tuberculosis had signifi-
cantly reduced endometrial thickness, high-quality embryo rates and
implantation rates when compared with controls [12]. This led to the
significantly lower cumulative pregnancy rates of women with endo-
metrial tuberculosis [12]. However, IVF/ICSI pregnancy outcomes
showed no significant difference among patients with tubal tuberculosis
when compared to controls [12].

However, even with IVF repeated implantation failures is often
recorded [10]. Mycobacteria present in the basal endometrial layer may
reduce subendometrial blood flow and interfere with implantation [10].
Altered immune response in tuberculosis is known to activate anti-
phospholipids, which in turn activates antiphospholipid antibodies and
microthrombosis, which leads to implantation failures [10].

Our cases all involved tubal disease due to Mycobacterium tubercu-
losis. Most often the tubal obstruction was bilateral, which naturally
precluded the ability to spontaneously conceive. It was logical to resort
to IVF/ICSI to attempt for conception. However, in our cases, only 2 out
of 7 patients (28.6%) managed to conceive and we suspected that the
failures were all due to implantation failures. Since genital tuberculosis
would often involve not just the Fallopian tubes, it would be logical to
assume that for those who failed to conceive, their endometrium might
have been impaired as well. Even if the endometrial lines appeared thick
enough on ultrasound, it might be assumed that the endometrial blood
flow could have been impaired by endometrial manifestations of TB
infections. To confirm such hypothesis, it would have been necessary to
perform endometrial biopsy on our patients failing to conceive. Unfor-
tunately, we could not perform such procedure due to the hesitancy of
our patients for further invasive management following failed IVF
cycles.

Our case series is not sufficient to produce any conclusive remarks on
the best management of genital TB-related infertility. Our facility is one
of the largest fertility centers in our province yet our experience with
genital TB-related infertility remains limited. This highlights the diffi-
culties such cases present and the lack of awareness still prevalent today.
Systematic and large-scale observational studies would be required to
explore the best approach for genital TB-related infertility.

To conclude, genital TB remains a complicated etiology of female
infertility. Its widespread damage often precludes any chances of
spontaneous conceptions. Unfortunately, it may also limit the chances of
IVF/ICSI success when extensive endometrial involvement is present.
Prognosis for genital TB-related infertility is unlikely to be improved
significantly in the near future.
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