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Abstract

Female genital tuberculosis is an important cause of infertility in developing countries where

tuberculosis is endemic. However, the true incidence of genital tuberculosis is unknown because

symptoms and signs are usually minimal, making its detection difficult. We herein report a case of

subfertility due to endometrial tuberculosis. The patient had primary infertility and planned to

utilize assisted reproductive technology because of bilateral fallopian tube obstruction. She under-

went hysteroscopy and endometrial biopsy. The biopsy revealed epithelioid cells and multinuclear

giant cells in the interstitium, and tuberculosis of the endometrium could not be excluded.

Chest computed tomography showed secondary pulmonary tuberculosis in the upper left lung.

A tuberculin test was positive, and a sputum culture of Mycobacterium tuberculosis was negative.

The clinical diagnosis was secondary pulmonary tuberculosis. Considering the above findings in

combination with the endometrial biopsy results, we concluded that the patient had endometrial

tuberculosis. She underwent antituberculosis treatment for 6 months, after which the endome-

trial tuberculosis resolved and she achieved pregnancy by in vitro fertilization.
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Introduction

Tuberculosis continues to be a major world-

wide health problem and affects about

10 million people annually. Tuberculosis is

one of the top 10 causes of death and the

leading cause from a single infectious agent
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(Mycobacterium tuberculosis), ranking above
HIV/AIDS. About 866,000 new tuberculosis
cases and 37,000 tuberculosis deaths
occurred in China in 2018.1 Today, the prin-
cipal cause of human tuberculosis is M.
tuberculosis. Mycobacterium tuberculosis is
a facultative intracellular acid-fast gram-
positive pathogenic bacterium capable of
producing both progressive disease and an
asymptomatic latent infection.2

Apart from the most common and most
infectious type of pulmonary tuberculosis,
extrapulmonary tuberculosis is being
increasingly encountered throughout the
world.3 Genital tuberculosis usually occurs
secondary to pulmonary tuberculosis, most
commonly by the hematogenous route in a
manner similar to the spread to other
extrapulmonary sites such as the urinary
tract, bones, and joints. The fallopian
tubes are affected in almost all patients, fol-
lowed by the endometrium in 50% of
patients, ovaries in 20%, cervix in 5%,
and vagina and vulva in <1%.4 However,
a few reports have described the endometri-
um as the most commonly involved site.5

Genital tuberculosis predominantly affects
individuals aged <40 years, and the peak
incidence occurs from 21 to 30 years of
age.6 The prevalence of genital tuberculosis
varies from 1% to 19% depending on the
country. The rate might be even higher
among patients with tubal factor infertility
(39%–41%).7

Infertility is defined as no conception after
1 year of unprotected intercourse.8 Infertility
is the most common symptom associated
with genital tuberculosis.9 Genital tuberculo-
sis is typically asymptomatic and is usually
diagnosed incidentally during infertility
investigations.10 In many developing coun-
tries, genital tuberculosis is responsible for
a significant proportion of women presenting
with infertility.11 There is a high incidence of
endometrial involvement in genital tubercu-
losis.12 We herein present a case of endome-
trial tuberculosis with bilateral fallopian tube

obstruction in a 29-year-old woman. This
case illustrates that patients with endometrial
tuberculosis require early diagnosis and early
treatment of fertility problems.

Case report

Female profile

A 29-year-old woman was referred to our
clinic with a 7-year history of primary sub-
fertility. She was intending to undergo
assisted conception treatment. Menarche
had begun at 15 years of age, and she men-
struated for 4 days in a regular 28- to
32-day cycle. Her menstrual flow was unre-
markable. She had no hypertension, diabe-
tes, or obesity and had no family members
with a similar history. She had no vaginal
itching, dysmenorrhea, dyspareunia, or
abnormal vaginal discharge. She denied
any fever, cough, or chest pain. Her body
mass index was 19.28 kg/m2. She had a
normal pulse rate of 80 beats/minute and
blood pressure of 115/76 mmHg. A general
physical examination revealed normal find-
ings with no palpable lymph nodes, and a
systemic examination showed no abnormal-
ities. A transvaginal study showed a normal
vagina and vulva and a normally sized
uterus. The results of routine biochemical
tests were within the normal range, and
the patient’s hormonal profile was also
normal. However, hysterosalpingography
revealed that both fallopian tubes were
blocked. To further aid in the investigation
and diagnosis, hysteroscopy was per-
formed. An endometrial biopsy was taken
and sent for histopathological examination.
The biopsy revealed epithelioid cells and
multinuclear giant cells in the interstitium,
and tuberculosis of the endometrium could
not be excluded (Figure 1). The patient was
transferred to a local tuberculosis specialty
hospital for further diagnosis. Chest com-
puted tomography (CT) showed secondary
pulmonary tuberculosis in the upper left
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lung (Figure 2). A tuberculin test was pos-
itive, and a sputum culture of M. tubercu-
losis was negative. The clinical diagnosis
was secondary pulmonary tuberculosis.
Considering the above findings in combina-
tion with the endometrial biopsy results, we
concluded that the patient had endometrial
tuberculosis.

Male profile

The patient’s husband was 30 years old, and
his semen analysis was normal. The semen
analysis report showed the following find-
ings: days of abstinence, 5; volume, 3.4mL;
liquefaction, normal; color, gray-white; pH,
7.4; sperm concentration, 21.3� 106/mL;
and vitality, 53.0%. The morphological
analysis report showed the following find-
ings: head defects, 38%; mid-piece defects,
14%; tail defects, 1%; head, mid-piece, and
neck defects, 20%; multiple defects, 10%;
and percentage of overall defects, 83%.

Treatment

Following the diagnosis of tuberculosis, the
patient was referred to a physician for
tuberculosis treatment, and plans for assis-
ted reproductive technology were deferred.
A 6-month regimen of antitubercular ther-
apy was begun for the patient’s endometrial
tuberculosis. An initial 2-month intensive
phase of four drugs (rifampicin at 600 mg
once daily, isoniazid at 300 mg once daily,
pyrazinamide at 1500 mg once daily, and
ethambutol at 750 mg once daily) was fol-
lowed by a 4-month course of two drugs
(rifampicin at 600 mg once daily and isoni-
azid at 300 mg once daily). She was compli-
ant on all medications and experienced no
adverse effects. Six months later, another
endometrial biopsy revealed that the endo-
metrium was in the advanced hyperplasia–
early secretory stage (Figure 3). Chest CT
showed calcification of the upper left lung
(Figure 4). The results indicated that the
tuberculosis had been cured.

Ovarian stimulation protocol and
fertilization

A long-term plan of assisted reproductive
technology was implemented. Pituitary sup-
pression was achieved with subcutaneous
administration of a gonadotropin-releasing
hormone agonist (0.05 mg of triptorelin;

Figure 1. Histologic examination. Epithelioid cells
and multinuclear giant cells are seen in the inter-
stitium, and tuberculosis of the endometrium
cannot be excluded.

Figure 2. Chest computed tomography.
Secondary pulmonary tuberculosis is present in
the upper left lung.
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Ferring Pharmaceuticals, Saint-Prex,
Switzerland) starting in the midluteal phase.
Follicle-stimulating hormone (Gonal-f; EMD
Serono, Darmstadt, Germany) was adminis-
tered for ovarian stimulation starting at 150
IU/day; 5 days later, the dose was adjusted
according to the ovarian response. After 9
days of stimulation, the patient received
10,000 IU of human chorionic gonadotropin.
At that point, she had six follicles ranging
from 14 to 20 mm in diameter, and her estra-
diol level was 4219 pg/mL. Transvaginal
oocyte aspiration was performed 36 hours
later, followed by intracytoplasmic sperm
injection. At the time of oocyte retrieval, six

oocytes were retrieved, among which four
oocytes were normally fertilized and cleaved.
On day 3, two embryos were transferred.

Patient follow-up

The patient delivered a normal male infant
weighing 3050 g at term.

Discussion

Female genital tuberculosis is a prevalent
infectious disease in developing countries
where pulmonary tuberculosis is widespread.
An estimated 5% to 10% of infertile women
worldwide have genital tuberculosis,
although this varies from <1% in the
United States to nearly 18% in India.13

Patients with female genital tuberculosis
are usually in the reproductive age group.
More than 90% of patients with female gen-
ital tuberculosis are <40 years of age, which
indicates the hormone-dependent nature of
the disease.14,15 Consistent with this, our
patient was 29 years of age.

Tuberculosis is most commonly localized
to the lungs and is caused by the bacterium
M. tuberculosis. Genital tuberculosis general-
ly occurs secondary to pulmonary tuberculo-
sis (most commonly) or extrapulmonary
tuberculosis in sites such as the gastrointesti-
nal tract, kidneys, skeletal system, meninges,
or throughout the body (miliary tuberculosis)
through hematogenous and lymphatic
routes.3,16 The endometrium is involved in
approximately 50% to 60% of women with
genital tuberculosis.7 The fallopian tubes are
bilaterally involved in up to 80% of cases.
Our patient may be a good example.
Mycobacterium tuberculosis first causes tuber-

culosis and then spreads through the hema-
togenous route to the endometrium, resulting
in the development of endometrial tuberculo-
sis with involvement of the bilateral fallopian
tubes, leading to infertility.

Infertility is the most common presenta-
tion of genital tuberculosis because of the

Figure 4. Chest computed tomography.
Calcification is present in the upper left lung.

Figure 3. Histologic examination. The endome-
trium is in the advanced hyperplasia–early secre-
tory stage.
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involvement of the fallopian tubes (blocked

and damaged tubes), endometrium (nonre-

ception and damaged endometrium with

Asherman’s syndrome), and ovaries

(damage-induced poor ovarian reserve and

volume).16,17 The diagnosis of female genital

tuberculosis is challenging because of the

low specificity of clinical symptoms. More

than two-thirds of the cases of genital tuber-

culosis in the literature were diagnosed by

histopathological evidence.18 A positive

chest roentgenogram for healed or active

pulmonary tuberculosis, a strong contact

history, and a positive standard tuberculin

test can also aid in the diagnosis.19 The diag-

nosis of endometrial tuberculosis remains a

difficult task. Any method that is used to

diagnose endometrial tuberculosis should

be highly sensitive for reliable diagnosis of

the disease in its early stage, allowing treat-

ment to improve the prospect of cure before

the tubes are damaged beyond recovery.20 In

the present study, the patient had been infer-

tile for 7 years. Hysterosalpingography

revealed that both fallopian tubes were

blocked. A biopsy revealed epithelioid cells

and multinuclear giant cells in the intersti-

tium, and tuberculosis of the endometrium

could not be excluded. Chest CT showed

secondary pulmonary tuberculosis in the

upper left lung, and a tuberculin test was

positive. Therefore, we were able to defini-

tively diagnose the patient with endometrial

tuberculosis.
Treatment of genital tuberculosis does

not differ from treatment of pulmonary

tuberculosis. Multiple-drug therapy in ade-

quate doses and for a sufficient duration is

the mainstay of treatment of tuberculosis,

including female genital tuberculosis.

Short-course chemotherapy for 6 to 9

months has been found to be effective for

medical treatment of female genital tuber-

culosis.21 In our patient, four antitubercu-

losis drugs (isoniazid, rifampicin,

pyrazinamide, and ethambutol) were given

for 2 months and the first two agents were
given for an additional 4 months.22

Most women with genital tuberculosis
present with infertility and have a poor prog-
nosis for fertility in spite of antituberculous
therapy. In vitro fertilization (IVF) is a
useful treatment that improves the chance
of fertility in what was earlier considered a
desperate situation. IVF has also provided a
ray of hope to desperate infertile women in
recent times.23 Thus, IVF represents the only
treatment for tubal and possibly endometrial
tubercular infertility. Our patient successful-
ly delivered by IVF. We conclude that IVF is
likely to be the most successful treatment for
patients with genital tuberculosis, provided
that these patients have a normal uterine
cavity and functional ovaries.

The purpose of this original case report is
to inform all clinicians, particularly those in
reproductive medicine, that genital tubercu-
losis is a diagnosis that requires a high index
of suspicion, especially when the patient’s
history and clinical examination are not sug-
gestive of the disease.24 Early diagnosis and
treatment of endometrial tuberculosis is vital
to ensure a better prognosis. Treatment is
similar to that of pulmonary tuberculosis,
although assessing the effectiveness of treat-
ment is difficult because of the lack of clin-
ical and diagnostic criteria for establishment
of a cure. Varied evidence exists regarding
whether tuberculosis treatment alone will
suffice to ensure a return to fertility. IVF
with embryo transfer remains the most effec-
tive method of treatment associated with
infertility.25,26 After our patient underwent
antituberculosis treatment for 6 months,
the endometrial tuberculosis resolved and
she achieved pregnancy via assisted concep-
tion. IVF and embryo transfer are usually
the most suitable options for these patients,
as shown in the present case.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.

Wang et al. 5



Ethics

Written informed consent was obtained from the

patient for publication of this case report. The

report was approved by the institutional review

committee of our hospital.

Funding

This research received no specific grant from any

funding agency in the public, commercial, or

not-for-profit sectors.

ORCID iD

Ligang Chen https://orcid.org/0000-0001-

8048-003X

References

1. Global tuberculosis report 2019. Geneva:

World Health Organization, 2019. https://

apps.who.int/iris/handle/10665/329368
2. Kassim I. Sherris Medical Microbiology. 4th

ed. McGraw Hill, New York. ISBN 0-8385-

8529-9, 2004.
3. Sharma SK and Mohan A. Tuberculosis.

Jaypee Brothers Medical Publisher Ltd.,

New Delhi. 2015, p. 311–324.
4. Dawn CS. Textbook of Gynaecology and

Contraception. Shreemoti Aarti Dawn,

Calcutta. 1998; 321.
5. Weerakiet S, Rojanasakul A and

Rochanawutanon M. Female genital tuber-

culosis: clinical features and trend. J Med

Assoc Thai 1999; 82: 27–32.
6. Nwachokor FN and Thomas JO.

Tuberculosis in Ibadan, Nigeria–a

30 year review. Cent Afr J Med 2000; 46:

287–292.
7. Varma TR. Genital tuberculosis and subse-

quent fertility. Int J Gynecol Obstet 1991; 35;

1–11.
8. Speroff L, Glass RH and Kase NG. Clinical

gynecologic endocrinology and infertility

Baltimore, MD: Williams & Wilkins, 1999,

p.1013–1073.
9. Ruan KJ, Berkowitz RS, Barbieri RL, et al.

Kistner’s gynecology and women’s health.

Mosby, St. Louis. 1999; 462.
10. Hassoun A, Jacquette G, Huang A, et al.

Female genital tuberculosis: uncommon

presentation of tuberculosis in the

United States. Am J Med 2005; 118:

1295–1296.
11. Muir DG and Belsey MA. Pelvic inflamma-

tory disease and its consequences in the

developing world. Am J Obstet Gynecol

1980; 138: 913–928.
12. Nogales-Ortiz F, Tarancion I and Nogales

FF Jr. The pathology of female genital

tuberculosis: a 31-year study of 1436 cases.

Obstet Gynecol 1979; 53: 422–428.
13. Schaefer G. Female genital tuberculosis.

Clin Obstet Gynecol 1976; 19: 223–239.
14. Chowdhury NN. Overview of tuberculosis

of the female genital tract. J Ind Med

Assoc 1996; 94: 345–361.
15. Jedberg H. Study on genital tuberculosis in

women. Acta Obstet Gynecol Scand Suppl

1950; 31: 1–176.
16. Neonakis IK, Spandidos DA and Petinaki

E. Female genital tuberculosis: a review.

Scand J Infect Dis 2011; 43: 564–572.
17. Malhotra N, Sharma V and Bahadur A.

The effect of tuberculosis on ovarian reserve

among women undergoing IVF in India. Int

J Gynecol Obstet 2012; 117: 40–44.
18. Rock JA and Thompson JD. TeLinde’s oper-

ative gynecology. Lippincot-Raven, New

York. 1997; 678–685.
19. Schaefer G. Diagnosis and treatment of

female genital tuberculosis. Int Surg 1967;

48: 240–258.
20. Jindal UN, Jindal SK and Dhall GI. Short

course chemotherapy for endometrial tuber-

culosis in women. Int J Gynecol Obstet 1990;

32: 75–76.
21. Arora R, Rajaram P, Oumachigui A, et al.

Prospective analysis of short course chemo-

therapy in female genital tuberculosis. Int J

Gynecol Obstet 1992; 38: 311–314.
22. Onyebujoh PC, Ribeiro I and Whalen CC.

Treatment options for HIV-associated

tuberculosis. J Infect Dis 2007; 196: 35–45.
23. Soussis I, Trew G, Matalliotakis I, et al.

In vitro fertilization treatment in genital

tuberculosis. J Assist Reprod Genet 1998;

15: 378–380.
24. Bhanothu V, Theophilus JP and Rozati R.

Use of endo-ovarian tissue biopsy and pelvic

aspirated fluid for the diagnosis of female

6 Journal of International Medical Research

https://orcid.org/0000-0001-8048-003X
https://orcid.org/0000-0001-8048-003X
https://orcid.org/0000-0001-8048-003X
https://apps.who.int/iris/handle/10665/329368
https://apps.who.int/iris/handle/10665/329368


genital tuberculosis by conventional versus
molecular methods. PLoS One 2014; 9:
e98005.

25. Aliyu MH, Aliyu SH and Salihu HM.
Female genital tuberculosis: a global

review. Int J Fertil Womens Med 2004; 49:
123–136.

26. Tripathy SN. Infertility and pregnancy out-
come in female genital tuberculosis. Int J

Gynaecol Obstet 2002; 76: 159–163.

Wang et al. 7


