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Abstract 

Background: Genital tuberculosis is a common entity in gynecological practice 

particularly among infertile patients. It is rare in developed countries but is an 

important cause of infertility in developing countries. 

Objective: The present study has investigated the prevalence of female genital tract 

tuberculosis (FGT) among infertile patients, which was conducted at the Obstetrics 

and Gynecology Unit-I, Allied Hospital, affiliated with Punjab Medical College, 

Faisalabad, Pakistan. 

Materials and Methods: 150 infertile women who were referred to infertility clinic 

were selected randomly and enrolled in our study. Patients were scanned for possible 

presence of FGT by examination and relevant investigation. We evaluated various 

aspects (age, symptoms, signs, and socio-economic factors) of the patients having 

tuberculosis.  

Results: Very high frequency of FGT (20%) was found among infertile patients. 

While, a total of 25 patients out of 30 (83.33%) showed primary infertility and the 

remaining 5 cases (16.67%) had secondary infertility. Among secondary infertility 

patients, the parity ranged between 1 and 2. A total of 40% of patients (12 cases) 

were asymptomatic but infertile. Evidence of family history was found in 4 out of a 

total of 30 patients (13.3%), respectively. According to histopathological and 

bacteriological examination of endometrial biopsy and laparotomy, tuberculous 

endometritis was found in 20 out of a total of 25 (80%) cases, while tuberculous 

salpingitis and tuberculous oophoritis were found both in 2 (8%) of the cases, 

respectively. Only one case (4%) of tuberculosis cervicitis was found in the present 

study. 

Conclusion: Although infertility is not a disease in classical sense, but it is an 

extremely important personal concern for many couples and a significant health 

problem for our profession. So, it is worthwhile to identify and evaluate the factors 

contributing to infertility. 
 

Key words: Female genital tract, Tuberculosis, Tuberculous oophoritis, Cervicitis, 

Endometrial biopsy. 

 
Introduction 

 
nfertility is a worldwide problem. World 
Health Organization has defined 
infertility as failure to conceive despite 

over 12 months of regular and unprotected 
intercourse. Primary infertility is the term used 
to describe a couple that has never been able 
to conceive a pregnancy, after a minimum of 
one year of attempting to do so through 
unprotected intercourse (1, 2).  

“Secondary infertility is the term used to 
describe a couple who has previously been 
able to achieve another pregnancy” (3). Tubal 
infertility is very important factor constituting 
about 30-40% of cases. Tuberculosis, a 
chronic infectious disease, is one of the major 

etiological factors of female tubal infertility (4). 
In past decades, the incidence of tuberculosis 
increased due to homelessness, drug abuse 
and AIDS. Increase in pulmonary tuberculosis 
is accompanied by an increase in 
extrapulmonary tuberculosis. It is an infectious 
disease caused by Mycobacterium 
tuberculosis, which is an acid fast bacillus. 
Disease could be either primary that involves 
either, lungs (M. tuberculosis) or intestines (M. 
bovis). Secondary tuberculosis may involve all 
organs and systems of body including genital 
tract (5). 

Female genital tract tuberculosis (FGT) as 
a cause of infertility is uncommon in 
developed countries. It is one of the 
commonest causes of infertility in developing 
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countries (6, 7). It is therefore, suggested that 
every patient consulting for infertility in 
developing countries should be investigated 
for female genital tract tuberculosis (FGT). 
Predisposing factors include poverty, ill health, 
and immuno-suppression. In addition to 
infertility it gives rise to a number of sequalaes 
including chronic pelvic pain, ectopic 
pregnancy and pelvic adhesions.  

FGT involves mucosa of fallopian tube with 
or without involvement of uterus and ovaries. 
Spread is either hematogenous, lymphatic or 
direct spread from neighboring viscus. It is 
always secondary to tuberculosis elsewhere in 
the body usually the lungs. Frequency of 
involvement of genital organs is fallopian 
tubes 100%, endometrium 90%, ovaries 20%, 
cervix, vulva and vagina 1%. Sinha et al 
(1997) found myometrial involvement in FGT 
(8, 9). 

Patients may suffer from infertility, pelvic 
pain, ill health, menstrual disturbances and 
irregular vaginal discharge. Sometimes, it 
results in oligomenorrhea and the treatment 
with antituberculosis drug therapy results in a 
normal menstrual cycle (10). Sometimes the 
patient is quite asymptomatic and seeks 
advice only because of infertility. At the other 
end of spectrum, patients have 
postmenopausal bleeding (11, 12). The 
incidence of genital tuberculosis is higher than 
one might imagine, based on the lack of 
reports in the literature, and may account for a 
significant amount of female infertility (13).  

As a rule, active extragenital foci of 
tuberculosis are rarely present when the 
genital lesion is discovered since the original 
pulmonary or extrapulmonary disease has 
usually been arrested. Infertility caused by 
genital tract tuberculosis is difficult entity 
regarding the treatment. In most early cases 
ovarian and reproductive function can be 
preserved, through IVF is required for fertility 
(5). The present study evaluates the 
prevalence of FGT among infertile patients. 
The effects of different parameters like age, 
symptoms, signs, and socio-economic factors, 
were also investigated on the onset of 
tuberculosis. 

 

Materials and methods 
 

Patient selection 
A total number of 150 patients at the 

reproductive age, referring to the Infertility 

Clinic of Allied Hospital, Faisalabad, Pakistan, 
were selected for the present study. Patients 
were scanned for the possible presence of 
FGT. The study was limited to female patients 
having infertility problem. All the patients were 
subjected to detailed history, clinical 
examination and relevant investigation. The 
present study was approved by the Ethical 
Review Committee (ERC), Allied Hospital, 
Punjab Medical Research Center (PMRC), 
Punjab Medical College, Faisalabad, Pakistan 
with the Registration number of IRB 
00006912. 

 
Study design 

The present study was an analytical, 
observational and retrospective study. All 
patients who were admitted for indoor workup 
of infertility were classified as having primary 
and secondary infertility. Pre admission 
workup included hematological studies, 
semen analysis of husband and hormonal 
assay (FSH, LH, serum prolactin, mid luteal 
serum progesterone) of female partner. 

 
Evaluation of patient’s history 

Evaluation of patients was started from 
taking history and examination. The present 
study only considered the female factor of 
infertility. Male factor was excluded on the 
basis of history and husband semen analysis, 
performed on outdoor basis. It has been 
suggested in literature that age is statistically 
the most significant factor affecting fertility. 
The maximum prevalence of FGT is observed 
in 2nd and 3rd decades of life. 

Occupation of patient’s husband was also 
recorded as there is a well known association 
of FGT with homelessness, poverty and poor 
socio-economic factors. The duration of 
marriage and the type of contraception was 
also taken as a part of history. Detailed sexual 
history including timing and frequency of 
coitus, dyspareunia, coital difficulties and the 
menstrual irregularities (if any) were also 
noted. In case of secondary infertility, the 
history of previous pregnancies, postabortal 
and puerperal sepsis, ectopic pregnancy, 
ovulation induction, ovarian cystectomy or 
appendicectomy were also recorded. 
 
Experimental investigations and 
techniques 

The patients underwent the laboratory test 
of blood hemoglobin (mg/dl), total leukocyte 
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count (TLC), differential leukocyte count (DLC; 
polymorph, lymphocytes, eosinophils, 
basophils), erythrocyte sedimentation rate 
(ESR), mantoux test, chest X-ray for the 
presence/absence of tuberculosis, baseline 
trans-abdominal ultrasound for uterus, ovaries 
and pelvic organs and finally the endometrial 
biopsy. Laparoscopy was done to see the 
conditions of fallopian tubes, tubal potency, 
ovaries, tubo-ovarian masses etc. 
Hysterosalpingography was performed in the 
cases of tuberculosis having with the problem 
of infertility, tubal potency or the cases in 
which laparoscopy were difficult because of 
previous surgery and extreme obesity. 

Histological examination of surgical 
specimen was done to see the presence of 
specific tuberculous granulomatous lesions. 
The specimen were obtained either by biopsy 
during laparotomy or during curettage. Two 
samples were sent to laboratory after biopsy. 
One, in 10% formalin for histopathalogical 
analysis and the second, in normal saline for 
the culture of Bacillus tuberculosis. 

 
Statistical analysis 

Quantitative results obtained from the 
patients were evaluated for statistical 
differences by one way analysis of variance 
(ANOVA) and statistical significance was 
defined at p<0.05. Then, multiple comparison 
test (Tukey's test) was used to compare the 
data of 150 patients. In addition, the paired 
sample t-test was used to compare the 
resulting means.  
 

Results 
 

One hundred and fifty cases of infertility 
were selected randomly for the evaluation of 
FGT that was found in 30 patients. This 
indicated a frequency of 20%. There is a 
population of 2 million females in 
gynecological practices in Obstetrics and 
Gynecology Unit of Allied Hospital, 
Faisalabad, Pakistan. The effects of various 
factors like age, parity, socio-economic setup 
and educational status was also considered in 
the present study. The age distribution ranged 
from 15-35 years. According to Table I, 
maximum frequency of disease was observed 
in 2nd (21-30 years) and 3rd (31-35 years) 
decade of life in 15 (50%) and 10 (33.3%) 
cases. About 80-85% cases were included in 
this age group (data not shown). 

In secondary infertility, the parity ranged 
from 1-3. According to table I, almost all the 
patients (96.66%, n=29) belonged to lower 
socio-economic group but only one (3.33%) of 
the cases was seen in the higher socio-
economic group. In this study, infertility was 
chief complaint, however, patients presented 
different symptoms including lower abdominal 
pain (n=3, 10%), menstrual disorder (n=5, 
16.7%), Leukorrhea (vaginal discharge) in 3 
patients (10% cases), pelvic mass (n=4, 
13.3%), weight disturbances (n=1, 3.3%) and 
most of the patients were asymptmatic (Table 
II).  

The patients suffering with pelvic mass 
were diagnosed by laparotomy after taking the 
biopsy sample for histopathological 
examination. Two cases had past history of 
pulmonary tuberculosis and two had intestinal 
tuberculosis who had undergone laparotomy 
for intestinal problem few years back and had 
already taken antituberculosis treatment. 
Chest X-ray showed the evidence of primary 
infection in the patients who had suffered from 
primary pulmonary tuberculosis in past. Rest 
of the patients did not show any radiological 
evidence on chest X-ray (Table III). The ESR 
was evaluated in almost all the patients, with 
the range of 15-25 and 100-120 in the first 
and second hour, respectively.  

In addition, the other diagnostic aids, 
including past history, family history and chest 
X-Ray showed 4 out of 30 (13.3%) cases 
having positive results of FGT. ESR showed 
24 out of 30 (80%) cases of FGT and mantoux 
test demonstrated 2 out of 10 (20%) of the 
FGT cases but histological examination of 
curettage or specimen biopsy proved to be of 
maximum help giving 100% results (Table III). 
According to table IV, the duration of infertility 
ranged from 2-15 years. In total 25 (83.33%) 
cases had primary and 5 (16.67%) had 
secondary infertility (Table IV). 

Main stay of diagnosis was histological 
examination of endometrial curettage and 
biopsy specimen obtained during laparotomy 
for specific tuberculosis granulomatous 
lesions. Biopsies taken from appropriate sites 
confirmed the diagnosis on the basis of 
histopathological examination. Laparoscopy 
and diagnostic curettage was performed in all 
cases of primary infertility; curettage was 
planned for the premenstrual phase.  

Endometrial curetting was divided into two 
halves. One was sent for histopathological 
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examination while the second half was 
cultured in Lowen Stein and Jensen medium. 
In our study, we had to rely mainly on the 
histopathology while the culture had poor yield 
because the patients did not submit their 
reports 6 weeks later and most of patients 
could not pay for the diagnostic tests. Results 
of histopathology report are given in table V. 

Laparotomy was performed in those cases 
that showed evidence of pelvic mass, 
adenaxal mass on examination or abnormal 
pelvic scan on laparoscopy. Out of all the 
patients who performed laparotomy, 
histopathology confirmed the FGT in 4 
patients (Table V). 

None of the patients showed fistula or 
accidental injury to the bowel and bladder. 
Laparoscopy was performed for diagnostic 

purpose although it has got little diagnostic 
value especially to differentiate between pelvic 
tuberculosis and FGT unless biopsy 
examination has not been performed. 
Laparoscopy was helpful to visualize pelvic 
organs completely and to exclude contribution 
of peritoneal, tubal, ovarian and pelvic factors 
(data not shown).  

Laprotomy showed that Hydrosalpinx/ 
pyosalpinx, tubo-ovarian mass with peritubal 
and peri-ovarian adhesion and ruptured tubal 
ectopic pregnancy were seen in 3.3% (n=1) of 
the cases. Tuberculosis can cause the 
formation of mild beaded tubes or even a 
serious disease condition in the pelvis with 
dense adhesions, as seen in laparotomy 

(Table V). 

 

 

 
Table I. Distribution of genital tuberculosis according to different age- and socio-economic groups among infertile patients 

 Age (years) Socio-Economic group 

 15-20 21-30 31-35 Lower socio-economic group Higher socio-economic group 

Number of cases (n=30) 
 

5 15 10 29 01 

Percentage 
 

16.7 50.0 33.3 1 3.33 

 

 

 
Table II. Signs and symptoms among infertile patients with genital tuberculosis 

Presentation Number of cases Percentage 

Lower abdominal pain 
 

3 10.0 

Menstrual disorders 
 

5 16.7 

Leukorrhea (vaginal discharge) 
 

3 10.0 

Weight disturbances 
 

1 3.3 

Low grade fever 
 

1 3.3 

Pelvic mass 
 

4 13.3 

Ruptured ectopic pregnancy 
 

1 3.3 

No symptoms 
 

12 40.0 

 

 

 
Table III. Results of various diagnostic aids 

Diagnostic aid Number of cases Percentage 

Total Patients with positive results 

Past history of tuberculosis 
 

30 4 13.3 

Family history of tuberculosis 
 

30 4 13.3 

ESR 
 

30 24 80.0 

Chest X-ray showing evidence of past or present tuberculosis 
 

30 4 13.3 

Mantoux test 
 

10 2 20.0 

Ultrasound scan 
 

25 4 16.0 

Histopathology of specimen on laparotomy or curettage 
 

25 25 100.0 

 

 

 

Table IV. Duration and distribution of infertility among the patients of genital tuberculosis 
 Type of infertility Duration of infertility (years) 

Primary 
 

Secondary <5 2-10 >10 

Number of cases (n=30) 
 

25 5 12 10 8 

Percentage 
 

83.33 16.67 40.4 3 26.7 
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Table V. Main anatomic locations of genital tuberculosis and the histopathological and laparatomic investigations in the patients 

showing the evidence of genital tuberculosis 
Location Histopathological findings Total no. of cases Cases with relevant disorder 

 

Percentage 

Endometein 
 

Tuberculosis  endometritis 25 20 80.0 

Tubes 
 

Tuberculosis salpingitis  2 8.0 

Ovaries 
 

Tuberculosis oophoritis  2 8.0 

Cervix 
 

Tuberculosis cervicitis  1 4.0 
 

 
 

Operative Findings 

 
 

Hydrosalpinx/pyosalpinx 5 1 3.3 

Pelvis 
 

Frozen pelvis 2 6.7 

Tubo-ovarian region 

 
 

Tubo ovarian mass with peritubal and 

periovarian adhesion 

1 3.3 

Tubes 
 

Ruptured tubal ectopic pregnancy 1 3.3 

 
Discussion 

 
Infertility is a health problem with very 

definite physiological, psychological and social 
implications. The stigma of infertility often 
leads to mental disharmony and even divorce, 
if the problem lies with the female partner, as 
in case of FGT. Although the reported 
incidence of genital tuberculosis in Asian and 
western countries varies between 0.69% in 
Australia and 17.4% in India, the actual 
incidence may be higher because a large 
proportion of cases go unreported due to lack 
of sensitive and specific investigations. 
Factors such as poverty, homelessness, a 
poorly functioning national tuberculosis 
program and dismantling of public health 
infrastructure have significantly contributed to 
the worsening situation (14). 

Different researchers have pointed out the 
importance of considering the FGT in 
differential diagnosis of infertility particularly in 
younger age groups (15). Tuberculosis is 
commonly encountered in gynaecological 
practice. This disease has varying modes of 
presentations. In our study, most of the 
patients were (40%) asymptomatic, only 
presenting the complaint of infertility.  

According to Parasad et al (2012), a total of 
22 (14.6%) women were diagnosed with 
genital tuberculosis on the basis of laboratory 
tests and laparoscopic/hysteroscopic findings 
(16). If the occurrence of infection coincides 
with puberty, primary infertility is caused while 
if infection occurs later in life, secondary 
infertility is seen.  

Postmenopausal bleeding is another mode 
of presentation of FGT that was seen in this 
study, as we were dealing with the population 
in reproductive age group. Genital 
tuberculosis is secondary to mycobacterial 

infection either in lungs or intestine (17). In 
some cases, the disease may be sexually 
transmitted from male tuberculosis 
epididymitis. The frequency of FGT exhibits a 
parallelism of pulmonary tuberculosis (18). 

During the present study, different kinds of 
symptoms were seen in the FGT patients like 
lower abdominal pain (3 cases, 10%), 
menstrual disorders (5 cases, 16.7%), 
leucorrhea (3 cases, 10%), weight 
disturbances (1 case, 3.3%), low grade fever 
(1 case, 3.3%), pelvic mass (4 cases, 13.3%) 
and ruptured ectopic pregnancy (1 case, 
3.3%). While, 12 patients (40%) did not show 
any symptoms. Past and family history were 
seen in 4 (13.3%) out of a total of 30 cases. 
Similar results were demonstrated by Shukla 
et al (2011) who reported that about 20% of 
the patients with genital TB showed a history 
of TB in their immediate family (19).  

According to Parasad et al (2012), past 
history of tuberculosis was present in 31.8% 
of patients in the form of pulmonary (42.8%), 
lymph node (28.5%) and bone tuberculosis 
(28.5%). Normal menstrual cycles were seen 
in 70.6% of cases while menstrual dysfunction 
in the form of amenorrhoea, oligomenorrhea, 
menorrhagia and dysmenorrhea was seen in 
8%, 13.33%, 7.3% and 0.67% of women, 
respectively. Oligomenorrhea was found to 
have a significant correlation between PCR 
positive and negative patients (16). 

The incidence of genital tract and pelvic 
tuberculosis has greatly diminished in 
Western countries along with a change in 
disease pattern i.e., the population suffering 
from it are much older and the 
symptomatology has changed too (20, 21) 
with the unusual presentation being 
postmenopausal bleeding or vaginal 
discharge.  
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Though magnitude of disease is much 
large in developing countries but still the 
diagnosis of FGT is less commonly thought in 
gynecologic practice. Incidence of disease 
raises due to poverty, homelessness and 
malnutrition in developing countries. In 
addition to above mentioned fact, it is 
becoming an important issue in developed 
countries because of its association with HIV 
infection (22). It is well established that HIV 
impairs the ability to control tuberculosis 
infection.  

Clinical studies provide compelling 
evidence that HIV leads to an increased risk 
of developing tuberculosis shortly after HIV 
infection. Not only are HIV individuals at 
greater risk of acquiring Mycobacterium 
tuberculosis and developing active TB, they 
have an increased risk of death due to TB. 
Although, it has been well known over the 
past 25 years that HIV/M. tuberculosis co-
infection is remarkably detrimental, the 
mechanisms by which HIV disrupts function in 
both established and newly forming 
granulomas, leading to the increased 
morbidity and mortality of coinfected people 
compared to those of people with TB alone, 
remain to be determined (23).  

Genital tuberculosis appears to be 

secondary to an initial focus elsewhere in the 

body, usually the lungs. However, it is not 

possible to find the evidence of healed or 

active tuberculosis as was the case in majority 

of our patients. It is believed that the fallopian 

tubes are the commonest site for genital 

infection constituting about 94.7% of cases of 

genital tuberculosis (24).  

While, the endometrium, ovaries, cervix 

and vagina are affected in decreasing order of 

frequency (25). But during the present study, 

20 (80%) out of 25 patients showed 

tuberculosis endometritis that initiated in 

endometein. While, 8% (2 cases) of the 

subjects showed FGT in fallopian tubes. The 

clinical diagnosis of genital tuberculosis, 

especially in relation to infertility, depends 

upon a high index of suspicion, as this 

disease has varying modes of presentation 

(26) or patient may be completely 

asymptomatic. In present study, one case 

showed ruptured ectopic tube after the 

performance of laparotomy, which was proved 

to be because of tuberculosis salpingitis after 

histopathology. 

Past history and family history of 
tuberculosis may be present in 20 and 50% 
cases, respectively. According to a previous 
study, none of the patients had past or family 
history of tuberculosis while the genital 
tuberculosis was found in seven infertile 
patients (27). During the present study, FGT 
was found in 13.3% cases showing no family 
history of this disease. Low incidence of a 
past history of pulmonary tuberculosis may be 
related to gastrointestinal sources of the 
infective organisms, illiteracy and the delay in 
seeking medical advice. Ovarian cancer can 
cause elevated levels of CA 125, but it doesn't 
always mean that the patient has ovarian 
cancer. Some women with ovarian cancer 
never show elevated CA 125 levels.  

Many other conditions also can cause an 
elevation in CA 125 concentration, including: 
diverticulitis, endometriosis, liver cirrhosis, 
normal menstruation, pregnancy, uterine 
fibroids, and peritoneal inflammation/irritation 
(peritonism). Therefore, CA 125 measurement 
in the patients, who are at an average risk of 
ovarian cancer should not be set as an 
mandatory diagnostic indication (28). 
According to certain studies, elevated levels of 
serum cancer antigen 125 or carbohydrate 
antigen 125 (CA 125) have been noted in the 
cases of tuberculous peritonitis (29-31). 
According to Shukla et al (2011), elevated 
serum CA 125 levels suggested the presence 
of peritoneal adhesions with cystic to firm 
mass in left ovary and minimal amount of free 
fluid in abdomen (19). 

During the present study, 4 (13.3%) out of 
30 cases showed the evidence of past or 
present tuberculosis after an X-Ray analysis 
of chest, which suggested a right sided pleural 
effusion. This evaluation was done after 
carefully studying the case, with past and 
present history along with signs, 
symptommatology and intra-operative findings 
including the parameters like chronic 
granulomatous lesions, endometriosis, 
neoplastic lesions with metastasis and Meig’s 
or Pseudo Meig’s syndrome (pleural effusion, 
ascitis and ovarian mass).  

Finally, a diagnosis of genital tuberculosis 
with enodmetriosis was confirmed on 
histopathological evaluation. Because of the 
importance of histopathology in the diagnosis 
of the disease, it is essential that there should 
be a closest possible consultation between 
the clinician and the pathologist. Endometrium 
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should not be declared blameless in infertile 
patients until it has been studied completely 
even at ultra-structural level, which will 
provide answers to the unrevealed questions 
(14). 

In our study, we investigated the infertile 
population and the purpose of this study was 
to avoid surgical treatment or laparotomy. 
Laparotomy was mandatory in cases that 
presented pelvic masses and it became 
important to exclude ovarian malignancy. 
Laparoscopy, along with hysteroscopy, is 
considered the gold standard for evaluating 
the infertility, caused by genital tuberculosis. 
However, any surgery–including laparoscopy-
is associated with higher complication rates in 
patients with genital TB because of the basic 
underlying pathology and adhesions (32).  

According to the histopathology of the 
subjects on laparotomy or curettage, 25 
(100%) of the patients showed positive results 
for FGT. While, ESR, Mantoux test and 
ultrasound scan showed 80% (24/30), 13.3% 
(2/10) and 16% (4/25 cases) cases positive 
for the FGT, respectively. 

Operative findings on laparoscopy varied 
from mildly beaded tubes to very oedematous 
and destructed fallopian tubes with neurotizing 
and granulomatous structures seen in them. 
Laparotomy showed hydrosalpinx/pyosalpinx, 
Tubo ovarian mass with peritubal and peri-
ovarian adhesion and ruptured tubal ectopic 
pregnancy in 3.3% (1 case) of the subjects, 
respectively. In advanced cases on 
laparotomy, frozen pelvis was found in 67% 
(n=2) of the cases and the histopathology 
confirmed evidence of the genital tuberculosis 
(32). 

Treatment of infertility in FGT is the most 
difficult entity. At present, IVF provides the 
only hope. It represents useful treatment and 
improves the chances of fertility (33). Patients 
should be selected carefully, before 
committing them to IVF. They should meet 
two criteria: normal uterine cavity and 
functional ovaries.  

Women with genital tuberculosis appear to 
represent a less favorable subset within other 
tubal factors when treated with In Vitro 
Fertilization Pre-Embryo Transfer (IVF ET). 
Prognosis of infertility in genital tuberculosis is 
poor even with modern antituberculosis 
chemotherapy. There have been some full 
term pregnancy reports after chemotherapy 
but still the rate of term pregnancy after 

successful treatment of genital tuberculosis is 
approximately 1-2% (13, 33). 
 

Conclusion 
 

Although, infertility is not a disease in 
classical sense, but it is an extremely 
important personal concern for many couples 
and a serious health problem. Association of 
pelvic infection i.e., FGT to infertility is well 
recognized problem because of its high 
frequency in our community.  

It is concluded in this study that 
tuberculosis is not uncommonly encountered 
during gynecological practice i.e., in patient-
departments, wards and during surgery. 
Gynecologist should consider the diagnosis 
more frequently than is currently the case.  
 

Acknowledgments 
 

The present study is financially supported 
by the Punjab Medical Research Committee, 
Punjab Medical College, Faisalabad, 
Pakistan.  
 

References 
 
1. Schimidt L, Munster K, Helm P. Infertility and the 

seeking of infertility treatment in a representative 

population. Br J Obstet Gynaecol 1995; 102: 978-

984. 

2. Boivin J, Bunting L, Collins JA, Nygren KG. 

International estimates of infertility prevalence and 

treatment-seeking: potential need and demand for 

infertility medical care. Hum Reprod 2007; 22: 1506-

1512. 

3. Parikh FR, Nadkarni SG, Karnat SA, Naik N, Soona 

Wala SB, Parikh RM. Genital tuberculosis: a major 

pelvic factor causing infertility in Indian women. Fertil 

Steril 1997; 67: 497-500. 

4. Devasia RA, Devasia RA, Blackman A, Gebretsadik 

T, Griffin M, Shintani A. Fluoroquinolone resistance 

in Mycobacterium tuberculosis: the effect of duration 

and timing of fluoroquinolone exposure. Am J Respir 

Crit Care Med 2009; 180: 365-371. 

5. Ulusoy AN, Karabicak I, Dicle K, Kefeli M, Tosun M, 

Cetinkaya M, Alper T, Ustun S. Peritoneal 

tuberculosis in premenopausal patients with elevated 

serum CA 125. Ar Gynecol Obstet 2010; 282: 639-

642. 

6. Ikeme
 
ACC, Ezegwui HU.

 
Histological analysis of 

endometrial curettings performed for infertility in 

Nigeria. J Obstet Gynaecol 2004; 24: 914-915. 

7. Maclean AB. Pelvic infection. Dewhurst’s Text Book 

of Obstetrices and Gynecology for Postgraduates. 6
th
 

Ed., D. Keith Edmonds, London; 1999. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rm
.ir

 o
n 

20
25

-0
7-

13
 ]

 

                               7 / 8

http://www.springerlink.com/content/?Author=Ilhan+Karabicak
http://www.springerlink.com/content/?Author=Kadir+Dicle
http://www.springerlink.com/content/?Author=Mehmet+Kefeli
http://www.springerlink.com/content/?Author=Migraci+Tosun
http://www.springerlink.com/content/?Author=Mehmet+Cetinkaya
http://www.springerlink.com/content/?Author=Tayfun+Alper
http://www.springerlink.com/content/?Author=Cazip+Ustun
http://www.springerlink.com/content/0932-0067/
http://www.springerlink.com/content/0932-0067/282/6/
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Ikeme%2C+ACC%29
https://ijrm.ir/article-1-321-fa.html


Shahzad 

588                                              Iranian Journal of Reproductive Medicine Vol. 10. No. 6. pp: 581-588, November 2012 

8. Sinha R, Gupta D, Tuli N. genital tract tuberculosis 

with myometrial involvement. Int J Gyneacol Obstet 

1997; 57: 191-192. 

9. Singh S, Gupta V, Modi S, Rana P, Duhan A, Sen R. 

Tuberculosis of uterine cervix: a report of two cases 

with variable clinical presentation. Trop Doct 2010; 

40: 125-126. 

10. Güngördük K, Ulker V, Sahbaz A, Ark C, Tekırdag 

AI. Postmenopausal Tuberculosis Endometritis. 

Infect Dis Obstet Gynecol 2007; 207: 27028-27030. 

11. Júlio C, Amaral N, Biscaia I, Torrezão I, Fatela A. 

Genital tuberculosis: a rare cause of 

postmenopausal bleeding. Acta Med Port 2010; 23: 

723-726. 

12. Neonakis IK, Spandidos DA, Petinaki E. Female 

genital tuberculosis: A review. Scand J Infect Dis 

2011; 43: 564-572. 

13. Namavar JB, Parsanezhad ME, Ghane SR. Female 

genital tuberculosis and infertility. Int J Gynecol 

Obstet 2001; 75: 269-275. 

14. Sharma JB, Mohanraj P, Roy KK, Jain SK. Increased 

complication rates associated with laparoscopic 

surgery among patients with genital tuberculosis. Int 

J Gynecol Obstet 2010; 109: 242–244. 

15. Gunes HA, Goze-OF, Duzcan E, Egilmez R, Ozbilim 

G, Yildiz E. Female genital tract tuberculosis. 

Mikrobiyol Bul 1991; 25: 247-255. 

16. Prasad S, Singhal M, Negi SS, Gupta S, Singh S, 

Rawat DS, Rai A. Targeted detection of 65 kDa heat 

shock protein gene in endometrial biopsies for 

reliable diagnosis of genital tuberculosis. Eur J Obs 

Gynecol Reprod Biol 2012; 160: 215-218. 

17. Umoh AV, Gabriel MA. Genital tuberculosis with 

secondary infertility - a case report of successful 

treatment and subsequent livebirth in Uyo, Nigeria. J 

Med Med Sci 2011; 2: 839-842. 

18. Chowdhury RG, Paine SK, BhattacharjeeB, 

Chatterjee S. Infestation of endometrium by 

mycobacterium tuberculosis bacilli-cause of 

reproductive failure. Al Ameen J Med Sci 2010; 3: 

322-331. 

19. Shukla S, Acharya N, Acharya S, Rajput DP, Vagha 

S. Fictitious pseudo Meig’s syndrome: A medical 

emergency. J College Med Sci-Nepal 2011; 7: 57-64. 

20. Huang Y, Wei L, Hsieh C. Clinical Presentation of 

Pelvic Tuberculosis Imitating Ovarian Malignancy. 

Taiwan J Obstet Gynecol 2004; 43: 29-34. 

21. Bates I, Fenton C, Gruber J, Lalloo D, Lara AM, 

Squire SB, Theobald S, Thomson R, Tolhurst R. 

Vulnerability to malaria, tuberculosis, and HIV/AIDS 

infection and disease. Part 1: determinants operating 

at individual and household level. Lancet Infec Dis 

2004; 4: 267-277. 

22. Agarwal J, Gupta JK. The female genital 

tuberculosis: a retrospective clinic-pathologic study 

of 501 cases. Ind J Pathol Microbiol 1993; 34: 389-

397. 

23. Diedrich CR, Flynn JL. HIV-1/Mycobacterium 

tuberculosis Coinfection Immunology: How Does 

HIV-1 Exacerbate Tuberculosis? Infect Immun 2011; 

79: 1407-1417. 

24. Kuttch WH, Hatch KD. The primary vaginal 

tuberculosis after vaginal carcinoma. Gynecol Oncol 

1992; 41: 113-115. 

25. Chau TN, Leung VKS, Wong S, Law ST, Chan WH, 

Luk ISC, Luk WK, Lam SH, Ho YW. Diagnostic 

challenges of tuberculosis peritonitis in patients with 

and without end-stage renal failure. Clin Infect Dis 

2007; 45: e141-e146. 

26. Thangappah RBP, Paramasivan CN, Narayanan S. 

Evaluating PCR, culture and histopathology in the 

diagnosis of female genital tuberculosis. Ind J Med 

Res 2011; 134: 40-46. 

27. Gurgan T, Zeyneloglu H, Urman B, Develioglu O, 

Yarali H. Pelvic peritoneal tuberculosis with elevated 

serum and peritoneal fluid CA-125 levels: A report of 

two cases. Gynecol Obstet Invest 1993; 35: 60-61. 

28. Dunn JSJ, Anderson CD. M.W. Method. Hydropic 

degenerating leiomyoma presenting as pseudo-

Meigs syndrome with elevated CA 125. Obstet 

Gynecol 1998; 92: 648-649. 

29. Liou J, Cheng Su T,  Hsu J. Meigs’ syndrome with 

elevated serum cancer antigen 125 levels in a case 

of ovarian sclerosing stromal tumor. Taiwan J Obstet 

Gynecol 2011; 50: 196-200. 

30. Lessey BA. Assessment of endometrial receptivity. 

Fertil Steril 2011; 96: 522-529 

31. de Paz FN, Fernandez BH, Simon R, Perez EF, de 

Paz CN, Battle PO. Pelvic peritoneal tuberculosis 

simulating ovarian carcinoma: Report of three cases 

with elevation of the CA 125. Am J Gastroentrol 

1996; 91: 125-131. 

32. Nezar M, Goda H, El-Negery M, El-Saied M, Wahab 

AA, Badawy AM. Genital tract tuberculosis among 

infertile women: an old problem revisited. Arch 

Gynecol Obstet 2009; 280: 787-791. 

33. Kulshrestha V, Kriplani A, Agarwal N, Singh UB, 

Rana T. Genital tuberculosis among infertile women 

and fertility outcome after antitubercular therapy. Int 

J Gynecol Obstet 2011; 113: 229-234. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rm
.ir

 o
n 

20
25

-0
7-

13
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Singh%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gupta%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Modi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rana%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Duhan%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sen%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22J%C3%BAlio%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amaral%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Biscaia%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Torrez%C3%A3o%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fatela%20A%22%5BAuthor%5D
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Neonakis%2C+Ioannis+K.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Neonakis%2C+Ioannis+K.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Petinaki%2C+Efthimia%29
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBates,%2520Imelda%26authorID%3D7006628304%26md5%3D163a932c0ce5af1a4b558e94faaefebe&_acct=C000073826&_version=1&_userid=10101410&md5=573f871ff576b6d37a40cdbd916a5ae6
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DFenton,%2520Caroline%26authorID%3D8750733100%26md5%3De1be3538ff4f0f11f1d9d57db51b7a61&_acct=C000073826&_version=1&_userid=10101410&md5=cf32f5cb894cd35d90ee60bbd5ed2ff8
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGruber,%2520Janet%26authorID%3D7101971208%26md5%3D48274aab69fa329b36866fca6abc99e9&_acct=C000073826&_version=1&_userid=10101410&md5=37b8bc62d7ece090ec83a55dcfeac436
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLalloo,%2520David%26authorID%3D7004734207%26md5%3D20be489c4e02649bf179397173fdd944&_acct=C000073826&_version=1&_userid=10101410&md5=76b475c102b24c673022bc360b866436
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLara,%2520Antonieta%2520Medina%26authorID%3D8750733400%26md5%3Da50624e894d4116295dd2274193217e6&_acct=C000073826&_version=1&_userid=10101410&md5=1bbda1782dab7799fbb149ed7019f3e7
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSquire,%2520S%2520Bertel%26authorID%3D35481631400%26md5%3D690c44751a701f58802c42b7758e91b6&_acct=C000073826&_version=1&_userid=10101410&md5=ab947f234cdfb643d085b6de84108630
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTheobald,%2520Sally%26authorID%3D7004797650%26md5%3D73054bc1ed425aa625a8192ac4c47aa8&_acct=C000073826&_version=1&_userid=10101410&md5=305d78093797a3b0cf79427ab1522b4c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DThomson,%2520Rachael%26authorID%3D8750733700%26md5%3D051bfadb7ea5faace99986b9ad4fe0d9&_acct=C000073826&_version=1&_userid=10101410&md5=456058d818985e6f02deee94edf6c931
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTolhurst,%2520Rachel%26authorID%3D8833527700%26md5%3Dc00a39bd9c84d5c015b55b6c219f3345&_acct=C000073826&_version=1&_userid=10101410&md5=b426e3299ac85df8bd6582526fe17c31
http://cid.oxfordjournals.org/search?author1=Tai+Nin+Chau&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Vincent+King+Sun+Leung&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Sunny+Wong&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Siu+Tong+Law&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Wai+Hong+Chan&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Ivy+Sheung+Ching+Luk&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Wei+Kwang+Luk&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Siu+Ho+Lam&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/content/45/12/e141.short#aff-1
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLiou,%2520Jia-Hung%26authorID%3D35976665600%26md5%3D532150efd303e7d562a4ec612c183c31&_acct=C000073826&_version=1&_userid=10101410&md5=eae26ffcb6a8c9c54896dbd1d61cd59c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSu,%2520Tzu%2520Cheng%26authorID%3D36892405800%26md5%3D1d6d817ace8648eca3ba223a0faf886e&_acct=C000073826&_version=1&_userid=10101410&md5=4eeeab3515653bd1423b64e90e58fc76
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHsu,%2520Jui-Chang%26authorID%3D46261269300%26md5%3Da45a50ec06672a3970477a239b2c4c2c&_acct=C000073826&_version=1&_userid=10101410&md5=ce30af8d24e2cdc8879d2eaf9117d445
http://www.sciencedirect.com/science/journal/10284559
http://www.sciencedirect.com/science/journal/10284559
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLessey,%2520Bruce%2520A.%26authorID%3D34571302800%26md5%3D2306d23380a37e86953d92140e41d044&_acct=C000073826&_version=1&_userid=10101410&md5=474f94ea149f025d63285a36391a1a02
http://www.sciencedirect.com/science/journal/00150282
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0015028211X00122&_cid=271326&_pubType=JL&view=c&_auth=y&_acct=C000073826&_version=1&_urlVersion=0&_userid=10101410&md5=2d4ca50342b6187ce3ef2cfb0491b4f5
http://www.springerlink.com/content/?Author=Mohamed+Nezar
http://www.springerlink.com/content/?Author=Hosam+Goda
http://www.springerlink.com/content/?Author=Mohamed+El-Negery
http://www.springerlink.com/content/?Author=Miasa+El-Saied
http://www.springerlink.com/content/?Author=Ali+A.+Wahab
http://www.springerlink.com/content/?Author=Ahmed+M.+Badawy
http://www.springerlink.com/content/0932-0067/
http://www.springerlink.com/content/0932-0067/
http://www.springerlink.com/content/0932-0067/280/5/
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKulshrestha,%2520Vidushi%26authorID%3D6603841586%26md5%3Db2195fb3d332587dc6543000f9b68693&_acct=C000073826&_version=1&_userid=10101410&md5=162dfe92156c047cb9d0395e392971cd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKriplani,%2520Alka%26authorID%3D7006490225%26md5%3Dbc9e2f86e6b3726f300556a5082f0cee&_acct=C000073826&_version=1&_userid=10101410&md5=0a018c4d2cb5a0fa7a30ef56e0d09c01
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAgarwal,%2520Nutan%26authorID%3D35195229400%26md5%3D71d799a21116597c59539eedd0c7a726&_acct=C000073826&_version=1&_userid=10101410&md5=dc01c219d64f4537399b514be5e1a29e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSingh,%2520Urvashi%2520B.%26authorID%3D7402544376%26md5%3D6de85ffa72a2a8b237693ee532d92c2c&_acct=C000073826&_version=1&_userid=10101410&md5=56efd9e1003a41975530de1b1f0e303d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRana,%2520Tanu%26authorID%3D8885648100%26md5%3D57b7a1971c52715f810721f7f7cdc796&_acct=C000073826&_version=1&_userid=10101410&md5=8f84d6912cac28610196b37d8d21db31
http://www.sciencedirect.com/science/journal/00207292
http://www.sciencedirect.com/science/journal/00207292
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0020729211X0005X&_cid=271250&_pubType=JL&view=c&_auth=y&_acct=C000073826&_version=1&_urlVersion=0&_userid=10101410&md5=7cd0c958b55d42cfbb1bad500ea7304e
https://ijrm.ir/article-1-321-fa.html
http://www.tcpdf.org

