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ABSTRACT 

Context: Genital Tuberculosis remains an important under diagnosed cause of infertility 

because of its asymptomatic presentation and paucibacillary condition. 

Research Question: To evaluate the diagnostic value of PCR in detection of genital 

tuberculosis in infertile women and to correlate all cases positive for PCR to clinical and 

hysterolaparoscopic findings. 

Settings and Design: This prospective clinical study was carried out at Assisted Reproduction 

Centre in University Teaching Hospital. 

Participants: Female infertility patients. 

Methods and Material: 96 infertile women who underwent hysterolaparoscopy as a part of 

their routine infertility workup were investigated for genital tuberculosis by PCR and 

histopathology of endometrial curetting. 

Results: Of the 96 women enrolled, 21 (21.8%) women were found to be positive for genital 

tuberculosis. TB PCR was positive in 20(95.2%) cases, histopathology in 2(9.5%) cases and in 

1 case PCR was negative but histopathology was positive. 

Conclusions: PCR is a rapid and a highly sensitive diagnostic modality in diagnosis of genital 

tuberculosis. 

Key Messages: Genital Tuberculosis is a paucilbacillary condition and PCR is a highly 

sensitive diagnostic modality for early detection of genial tuberculosis. 
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INTRODUCTION 

Tuberculosis remains a major public health problem worldwide. India accounts for 1/5th of 

global incidence and about 1.9 million cases are reported every year. 40% of Indian 

population is infected. Everyday 5000 people develop the disease and 1000 people die due 

to tuberculosis. Two deaths occur every three minutes due to tuberculosis.
(1)

 Genital 

tuberculosis (GTB) is the second most common site affected after pulmonary tuberculosis. It 

accounts for 13% of all patients with pulmonary tuberculosis.
(2)

 The reported incidence of 

GTB varies from less than 1% in the United States to nearly 18% in India.
(3)

 Genital 

tuberculosis is an important and under diagnosed cause of infertility. It is estimated that 5-

10% of infertile women have GTB as an underlying etiology.
(4)

 Genital tuberculosis has been 

a diagnostic dilemma for clinicians because of its asymptomatic presentation and paucity of 

an accurate diagnostic modality. Traditional AFB culture using Lowenstein Jensen media, 

though considered as a gold standard has a low detection rate. Histopathology can provide 

the diagnosis of this condition with certainty but a report based on a single sample has a 

high false negativity.
(5)

 Rapid nucleic acid amplification technique such as PCR is reported as 

rapid and sensitive method for detection of genital tuberculosis. It can detect fewer than 

ten organisms in clinical specimens which is an important feature since genital tuberculosis 

is paucibacillary. It also helps in the detection of TB bacilli at an early stage of the disease.
(6)

 

In the present study the diagnostic value of PCR in routine evaluation of infertile women is 

assessed and all positive cases of GTB by PCR are correlated with clinical and 

hysterolaparoscopy findings. 

 

MATERIAL AND METHODS  

The study subjects were 96 women who underwent hysterolaparoscopy as a part of their 

infertility workup at university teaching hospital. The study period was one year. Written 

and informed consent was obtained. Hysterolaproscopy was performed in the pre-ovulatory 

period usually on day 6th-10
th

 of the cycle for evaluation of infertility. 

Diagnostic Laparoscopy was performed  using a 7mm Karl Storz laparoscope with a 30 

degree deflection angle telescope powered with a  fibreoptic cable for light source and  

careful evaluation of the uterine cavity, fallopian tubes, ovaries, pelvic peritoneum, pouch of 

douglas and peritoneal cavity was done. Features suggestive of genital tuberculosis were 

looked for by noting the presence of: 

1 miliary tubercles on the uterus and tubes 

1 nodular salphingitis 

2 caseosalphinx 

3 hydrosalphinx 

4 presence of peritubal, periovarian, omental and bowel adhesions  

5 free fluid in the pouch of douglas  

Biopsy from suspicious areas was taken in selected cases. 

Following this hysteroscopy using normal saline as the distention media, was done to 
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identify features suggestive of tuberculosis that included:  

1 presence of tubercles 

2 microcaseation 

3 distorted ostia 

4 calcifications 

5 synechie (grade 1 to 3) 

Chromopertubation was done and any delayed or absent spillage of dye was noted. At the 

end of the procedure endometrial curetting was taken and sent for histopathology in 

formalin and for nested TB PCR in normal saline.  

Technique of PCR: Fast Prep instrument was used to carry out lysis of TB cell wall, which is 

an extremely sensitive DNA extraction technique FastPrep instrument is a “Shaking-type 

Bead Mills”  brings out the disruption of tough cells or tissue in about 1-5 minutes and yields 

are generally high.   Other shaking devices or vortexers commonly found in the laboratory 

do not deliver enough shaking energy to get good cell disruption in a reasonable period of 

time. The cell disruption is caused by collision of matrix and sample within the fast prep 

instrument sample tube. The rate of collision and energy of impact are a function of the fast 

prep instrument speed setting and specific gravity of bead material used. It brings about cell 

wall lysis in about five minutes and increases the sensitivity of the test.  

We targeted the most conserved region IS 6110 to increase the specificity. Nested PCR was 

used which means using two pairs of PCR primers for a single locus so that even if a wrong 

locus was amplified there was a very low probability of  it being amplified the second time. 

We had simultaneously used internal control using a locus on the human DNA; the beta 2 

globin gene to decrease the false negative rate. The internal control utilizes normal human 

gene PCR along with the sample PCR.  

On histopathogy of endometrial curretings the features suggestive of tuberculosis were the 

presence of tubercle bacilli, caseous necrosis, giant cells, epithelial cell clusters and 

lymphocytic infiltration. 

Video recording of all the cases was done.  

In cases found to be positive for genital tuberculosis by TB PCR and/or histopathology of 

endometrial curettings, the clinical findings were analyzed and video recordings of the 

hysterolaparoscopic findings were carefully reviewed for the presence of features 

suggestive of genital tuberculosis. 

 

OBSERVATIONS 

Among the 21 cases found to be positive for genital tuberculosis by PCR, the mean age was 

27.5 years. 86% of the positive cases presented with primary infertility, while 14% 

manifested with secondary infertility. History of recurrent pregnancy loss was present in 

9.5% cases. 11% of the positive cases apparently had unexplained infertility. Majority of the 

women had normal menstrual function (47.6%). The most common menstrual complaint 

was hypomenorrhea (33%). Menorrhagia was seen in 9.5% cases while oligo and/or 

amenorrhea was present in 4.7% cases. 
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The most common abnormality found during laparoscopy was the presence of delayed or 

absent spillage of the dye which was seen in 47.6% cases. Peritubal and periovarian 

adhesions were found in 38% cases, while omental and bowel adhesions were seen in 14% 

cases. Miliary tubercles over the surface of the uterus, tubes and ovaries were visualized in 

14% cases. Presence of fluid in pouch of douglas was also noted in 14% cases .Bluish 

discoloration of the uterus and extravasations of the dye was visualized in 9.5% of the cases. 

Normal laparoscopic findings were observed in 24% cases. On hysteroscopy, 67% of the 

positive patients had normal findings. Pale or bald appearance of the endometrium was 

observed in 9.5% cases while synechie and distorted ostia were seen in 4.7% cases. 

Presence of tubercles studded in the uterine cavity was visualized in 4.7% cases. Another 

finding noted was the presence of cervical canal irregularity and stenosis, which was present 

in 19% of the positive cases which could be due to adhesions in the cervical canal. Amongst 

the patients found positive for genital tuberculosis by PCR, only 14% cases had both normal 

laparoscopy and hysteroscopy findings. All patients who underwent hysterolaparoscopy had 

samples of endometrial curetting sent for histopathology and TB PCR. Out of 96 samples 

sent 21 cases (21.8%) were found to be positive for genital tuberculosis. In 20 cases (95.2%) 

TB PCR of endometrial curetting was positive while histopathology of endometrial curetting 

was positive only in 1 case (4.7%). In 1 case PCR and histopathology of endometrial curetting 

showed negative results but biopsy of the tubercle studded over the peritoneum had 

histopathological features of tuberculosis. 

 

DISCUSSION 

The reported prevalence of genital tuberculosis varies widely world over.
(3,4)

 This is due to 

the differences in the population group studied, sensitivity and specificity of tests used for 

its diagnosis and the timing of the sample with respect to the menstrual cycle. Multiple and 

repeat sampling is also known to enhance the sensitivity of the diagnostic tools used.
(8) 

The 

polymerase chain reaction shows high sensitivity and specificity. Its sensitivity is so high that 

it requires only 10 Bacteria/ml of specimen to achieve a positive report. The report is 

available within a day or two. It can be applied to sample like peritoneal fluid or menstrual 

blood where the bacterial load is low and culture may be difficult however the PCR may 

have a false negative report which is mainly due to contamination of the sample with 

heparin which is a known PCR inhibitor and also high salt concentration of the specimen can 

interfere with the result and it cannot differentiate between live and dead bacilli. There is a 

small risk of false positive result.  

In our study the criteria for diagnosis of GTB was positive TB PCR and /or granulomatous 

lesion on histopathology, however several other studies have quoted the incidence of GTB 

using combined diagnostic tests including hysteroscopy and laparoscopy findings which may 

be quite nonspecific.
(9)

 

In the present study the incidence of genital tuberculosis was 21.8%. A study done in South 

Africa
(10)

 on 109 infertile women, also reported an incidence of genital tuberculosis to be 

21%. In this study the diagnosis of genital tuberculosis was made using positive culture of 

AFB from three samples of endometrial tissue, menstrual blood and peritoneal fluid from 

pouch of douglas. 

In our study 95.2% of the cases of GTB were diagnosed using TB PCR while various other 

authors have reported a positivity of TB PCR in the range of 46-64 %.
(9,11)

 This high pick up 
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rate of GTB in our study could be due to the use of nested TB PCR which is known to 

increase the sensitivity of the test. However in the above mentioned study the authors have 

not described the type of PCR being used nor the gene locus being studied at their centre. 

A study comparing AFB smear, culture, histopathology and TB PCR found that the detection 

rate amongst the suspected cases was highest with TB PCR (43.1%) compared to 11% with 

histopathology, 7.8% with culture and 5% with AFB staining.
(12)

 

The detection of genital tuberculosis by histopathology in our study was 4.7% as against 

11.5% observed by other authors.
(12)

 A low pick up rate in our study is probably due to the 

fact that endometrial biopsy was done in the post menstrual phase during the evaluation by 

hysterolaparoscopy. 

Another feature observed was the detection of genital tuberculosis in 11% of the cases in 

whom infertility was presumably thought to be unexplained. This is due to the fact that 

many cases of genital TB have asymptomatic presentation and the disease could be in an 

early stage before they manifest the classical features of GTB. Similar finding has also been 

reported from a hospital based South African study where genital tuberculosis was present 

in 10-15% of cases presenting with ‘idiopathic’ infertility.
(8)

 

Majority of the cases had a normal menstrual cycle (47.6%) while hypomenorrhea was the 

most common menstrual abnormality present in 33% cases. Similar findings were reported 

in an Indian study where normal menstrual pattern was seen in 57.6% of cases and 

hypomenorrhea in 30.1% cases.
(11)

 

Laparoscopy demonstrated peritubal and periovarian adhesions in 38% cases & omental and 

bowel adhesions in 14% cases while other authors who have quoted it to be present in 59% 

cases.
(13)

 On chromopertubation, delayed and absent spillage of the dye was seen in 47.6% 

cases which is correlating well with the figures obtained from other studies which have 

reported abnormal chromopertubation results in 50% cases.
(13)

 This is due to the fact that 

fallopian tubes are the initial and most frequently affected site in pelvic mycobacterial 

infection. Bluish disolouration of the uterus and extravasations of the dye was visualized in 

9.5% of the cases which is an indicator of endometrial involvement. Presence of encysted 

ascites and fluid in pouch of douglas was detected in 9.5% and 4.7% cases respectively while 

other authors have reported in 8.45% cases.
(14)

 Normal laparoscopic findings were observed 

in 24% cases which could be due to the fact that it generally detects macroscopic changes 

that are seen in chronic stages. 

In our study hysteroscopy revealed normal findings in 67% cases thereby implicating less 

than 50% endometrial involvement.
(15) 

Intrauterine synechie and distorted ostia were 

visualized in only 4.7% cases while authors have noticed abnormal hysteroscopy findings in 

6.5% cases of genital TB.
(9)

 

Another finding noted in our study was the presence of cervical stenosis in 19% of cases 

which could be due to adhesion in the cervical canal. This finding will be of special clinical 

significance in infertile women. Various studies have reported cervical involvement in 5-10% 

of the cases in the form of ulcerative lesions which has a different clinical presentation and 

implication.
(15)

 

A combined normal hysteroscopy and laparoscopy finding was observed in only 14% cases 

thereby suggesting a strong correlation between genital tuberculosis and 

hysterolaparoscopy findings. 
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CONCLUSION 

Genital tuberculosis remains an important under diagnosed cause of infertility. The alarming 

high incidence underlines the importance of investigating and treating this condition in all 

infertile women. Since genital tuberculosis is a paucibacillary disease and majority of the 

women have an asymptomatic presentation, PCR appears to be a rapid, reliable and a highly 

sensitive diagnostic modality in evaluation of infertile patients for genital tuberculosis 
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