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Abstract 

Background: Infertility is a major problem affecting women’s health and quality of life leading to social and 
psychological upsets and bringing misery and insecurity to many women. Accurate diagnosis of different pelvic 
pathologies has become a core part of the fertility work-up. Objective of this cross-sectional analytical study 
is to determine the association of clinical and sonographic findings with laparoscopic findings in female 
infertility. Materials and Methods: This study was done in the department of Obstetrics and Gynecology, 
Institute of Child and Mother Health (ICMH), Matuail, Dhaka, Bangladesh, during July 2017 to June 2018. A 
total of 112 infertile couples aged 19-45 years were included in this study. After clinical examination, all 
patients underwent ultrasonography (USG) and Laparoscopy. Data was summarized and then statistical 
analysis of the results was obtained by using SPSS V22. Results: Primary and secondary infertility were 
66(58.9%) and 46(41.1%) respectively in the study cases. Mean age of the participants was 26.97±5.19 years 
in primary and 30.33±4.86 years in secondary infertility. The mean duration of infertility was 5.39±3.02 years 
in primary infertility and 5.28±2.49 years in secondary infertility. The test of validity of combined use of clinical 
and ultrasonography evaluation has the highest sensitivity of 100.0% for the diagnosis of uterine anomaly and 
fibroid followed by polycystic ovary 89.3%, chocolate cyst 66.7%, tubo-ovarian mass 40% and endometriosis 
35%. It was observed that; clinical examination and ultrasonography are very much effective in the evaluation 
of female infertility and is well correlated with laparoscopic findings. Conclusion: It was concluded from the 
study that combination of clinical examination and ultrasonography can be used as an alternative to 
laparoscopy in the initial evaluation of infertility, especially in settings where laparoscopy is not available. 
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Introduction 
Global estimates suggest that nearly 72.4 million 
couples experience fertility problems1. A global 
review of infertility, based on data from the World 
Fertility Survey and other sources, reported similar 
infertility rates across several South Asian countries 
- around 4% in Bangladesh, 12% in Nepal, 15% in 
Pakistan, 8% in India, and 4% in Sri Lanka. In 
industrialized nations, infertility is estimated to 
impact about 10-15% of couples2. Female-related 
factors contribute to 40-55% of cases, while male-
related factors are responsible for 30-40%. 
Combined factors account for approximately 10%, 
and the remaining 10% have no identifiable cause. 
The common factor responsible for infertility in 
female are tubal factor, an ovulatory disorder, 
endometriosis, uterine and cervical factors3. 
 
An accurate diagnosis is crucial for successful 
treatment. Evaluation of the female partner typically 
starts with a thorough medical history and physical 
examination. Conducting relevant investigations in 

a timely and logical sequence is more important than 
routinely performing a series of tests. Simple, the 
least invasive and most predictive investigations 
should be performed first. Diagnostic laparoscopy is 
not typically included in the initial evaluation of 
infertility; however, numerous studies have 
demonstrated its effectiveness in assessing long-
term infertility4. An ASRM committee opinion on 
the diagnostic evaluation for infertility in women 
addresses several tests and procedures, starting with 
a comprehensive medical, reproductive and family 
history, as well as a thorough physical exam. Further 
evaluation should be carried out in a systematic, 
timely, and cost-effective way to identify all 
contributing factors, with an initial focus on using 
the least invasive techniques to detect the most 
common causes of infertility5. 
 
Ultrasonography (USG) is the first-line imaging-
based investigation in subfertility. It is easily 
accessible, fast, cost-effective, and does not involve 
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ionizing radiation; however, its effectiveness 
depends on the operator's skill and experience. USG 
can be employed to assess key parameters such as 
ovarian morphology and to identify structural 
abnormalities. It also plays a crucial role in 
diagnosing and evaluating the severity of acquired 
conditions that may contribute to subfertility, 
including fibroids and endometriosis. Pelvic USG is 
commonly performed using two primary 
approaches: transabdominal and transvaginal 
(endovaginal). Application of three-dimensional 
USG allows enhanced evaluation of uterine cavity 
configuration, which is important in congenital 
uterine anomalies and assessment of fibroid disease. 
Three-dimensional automated follicle scanning can 
also be utilized for follicle tracking in fertility 
assessments, offering enhanced accuracy and 
efficiency in monitoring ovarian response6. 
 
Laparoscopy offers valuable insights into the 
condition of the fallopian tubes and ovaries, the 
normality of the uterus, and serves as the standard 
method for diagnosing various pelvic pathologies 
such as pelvic inflammatory disease, endometriosis, 
pelvic congestion, and tuberculosis7. A diagnostic 
laparoscopy can be carried out as a first line of 
invasive investigation based on the view that it will 
expedite management and give the patient a better 
idea of prognosis. But laparoscopy is not readily 
available everywhere in our country and expensive, 
invasive and requires anesthesia which deals anxiety 
to the patient. So, it is not practical to do invasive 
procedures at an initial subfertility workup. In this 
case, a noninvasive diagnostic method can be used 
to exclude these abnormalities. Trans vaginal 
ultrasonography (TVS) might suit these purpose8. 
 
So, even though diagnostic laparoscopy is 
considered the gold standard in the infertility 
workup other alternatives which will be convenient 
and well accepted to the patients and relatively low 
cost like clinical exam and ultrasonography can be 
used as a part of the initial infertility workup. To 
determine the association between clinical and 
sonographic findings with laparoscopic findings in 
female infertility. 
 
Materials and Methods 
This cross-sectional analytic study was carried out 
from 1st July 2017 to 30th June 2018 in Obstetrics 
and Gynecology Department of Institute of Child 
and Mother Health (ICMH) after approval from the 
Ethical Clearance Committee of ICMH, Matuail, 
Dhaka, Bangladesh. A total of 112 infertile patients, 
aged from 19-45 years attending the Obstetrics and 
Gynecology department of ICMH were recruited in 
the study. Informed written consent was obtained 
from each patient prior to participation in the study. 
Patients with absolute or relative contraindication 
for laparoscopy e.g. cardiovascular or respiratory 

diseases and women whose husband’s had semen 
abnormalities were excluded from the study. 
 
A complete and relevant history was taken regarding 
menstrual abnormalities, chronic pelvic pain along 
with dysmenorrhea, dyspareunia, pelvic 
inflammatory disease (PID), septic abortion, 
intrauterine contraceptive device (IUCD) uses and 
history of any lower abdominal surgery e.g. ectopic 
pregnancy, ovarian cystectomy, appendicectomy 
etc. Clinical examinations include measurement of 
body mass index (BMI), per-abdominal and per-
vaginal examination. On bimanual pelvic 
examination emphasis was given on size and 
mobility of uterus, tender adnexa and nodular 
feeling in the pouch of Douglas. A complete 
hormonal profile including FSH (follicle-
stimulating hormone), LH (Luteinizing hormone), 
prolactin, progesterone, TSH (thyroid-stimulating 
hormone) and USG (ultrasonogram) of the pelvic 
organs were done before laparoscopy to see any 
pelvic pathology. 
 
Diagnostic laparoscopy was performed in 
proliferative phase of the menstrual cycle under 
general anesthesia (GA). During the procedure, 
pelvis including uterus, fallopian tubes, ovaries, 
round ligaments, uterosacral ligaments, utero-
vesical pouch and pouch of Douglass were inspected 
properly. Any abnormalities in tubes like 
abnormalities in length, shape and size were noted. 
Both ovaries were examined regarding their size, 
shape, thickness of peripheral follicles, evidence of 
ovulation, presence of endometriosis and their 
relationship with fimbrial end of the tubes. Uterine 
pathology like fibroid or any anomaly were noted.  
Any peritubal, periovarian and omental adhesions, 
tubo-ovarian masses, endometriotic deposits, 
presence of free fluid in the pouch of Douglas or any 
other pathology if present was noted. The patency of 
both tubes was ascertained by injecting autoclaved 
methylene blue dye into the uterine cavity.  
 
Collected data were entered into a spreadsheet and 
analyzed using Statistical Package for the Social 
Sciences v22 (SPSS). Continuous variables were 
expressed as mean ± standard deviation (SD), while 
categorical variables were presented as frequencies 
and percentages. To evaluate the diagnostic 
performance of clinical and sonographic 
assessments in predicting laparoscopic 
abnormalities: sensitivity, specificity, positive 
predictive value (PPV), and negative predictive 
value (NPV) were calculated. A p-value < 0.05 was 
considered statistically significant. 
 
Results 
During the study period, a total of 112 patients were 
enrolled, of whom 66 (58.9%) had primary 
infertility and 46 (41.1%) had secondary infertility 
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(Figure-1). Table-I shows the mean age of 
participants was 27.02±5.51 years in primary and 
30.33±4.86 years in secondary infertility. Table-II 
demonstrates the mean duration of infertility was 
5.39±3.02 years in primary infertility and 5.28±2.49 
years in secondary infertility. Table-III shows that 3 
(4.5%) patients had polycystic ovary in primary 
infertility by clinically. More than one-third (36.4%) 
of patients with primary infertility and 6.5% to 8.7% 
of those with secondary infertility had polycystic 
ovaries detected by ultrasonography and 
laparoscopy. Endometriosis detection rates were 
higher with laparoscopy (18.2% in primary and 
17.4% in secondary infertility) compared to clinical 
diagnosis (6.1%-6.5%) and ultrasonography (4.5%-
4.35%). Hydrosalpinx was detected in 4.5% of 
primary infertility cases and 4.3% of secondary 

infertility cases by ultrasonography, while 
laparoscopy identified it in 4.5% and 6.5% of cases, 
respectively. 
  

 
Figure-1: Pie chart showing the distribution of 
the types of infertility among the study 
participants (n=112) 

 
Table-I: Age distribution in case of primary and secondary infertility (n=112) 

 

 
Table-II: Distribution of study participants based on the duration of infertility (n=112) 

Duration of infertility (years) Primary infertility (n=66) Secondary infertility (n=46) 
n % n % 

2-5 44 66.67 32 69.57 
6-10 18 27.27 11 23.91 
>11 4 6.06 3 6.52 

Mean ±SD 5.39±3.02 5.28±2.49 
Range 2-17 2-12 

 
Table-III: Clinico-sonographic & laparoscopic findings of ovary, pouch of douglas & fallopian tube (n=112) 

Parameters 
Primary infertility (n=66) Secondary infertility (n=46) 

n % n % 
Clinical 
Polycystic ovary 3 4.5 0 0.0 
Endometriosis 4 6.1 3 6.5 
Hydrosalpinx NA NA 
Ultrasonography 
Polycystic ovary 24 36.4 3 6.5 
Endometriosis 3 4.5 2 4.35 
Hydrosalpinx 3 4.5 2 4.3 
Laparoscopy 
Polycystic ovary 24 36.4 4 8.7 
Endometriosis 12 18.2 8 17.4 
Hydrosalpinx 3 4.5 3 6.5 

 

Age (years) Primary infertility (n=66) Secondary infertility (n=46) 
n % n % 

19-24 25 37.88 5 10.87 
25-29 20 30.30 15 32.61 
30-34 13 19.70 13 28.26 
35-40 6 9.09 13 28.26 
>40 2 3.03 0 0.00 

Mean ± SD 27.02 ± 5.51 30.33 ± 4.86 
Range 19-44 22-40 
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Table-IV: Comparison of Hormone Levels between Study Groups with independent samples t-test (n=100) 

Disease Conditions Clinico-sonographic findings Laparoscopic findings 

Polycystic Overy 
 Positive (n=28) Negative (n=84) 

Present (n=27) 25  02  
Absent (n=85) 03 82   

Chocolate Cyst 
 Positive (n=9) Negative (n=103) 

Present (n=03) 03 00 
Absent (n=109) 06  103  

Tubo-Ovarian Mass 
 Positive (n=5) Negative (n=107) 

Present (n=02) 02 00 
Absent (n=110) 03 107 

Hydrosalpinx 
 Positive (n=6) Negative (n=106) 

Present (n=05) 05 00 
Absent (n=107) 01  106  

Endometriosis 
 Positive (n=20) Negative (n=92) 

Present (n=07) 07  00 
Absent (n=105) 13 92 

Fibroid 
 Positive (n=15) Negative (n=97) 

Present (n=15) 15  00 
Absent (n =97) 00 97  

Uterine Anomaly 
 Positive (n=3) Negative (n=109) 

Present (n=03) 03 00 
Absent (n=107) 00 109 

 
Table-V: Sensitivity, specificity, accuracy, positive and negative predictive value of Clinico-sonographic 
findings of the study cases (n=112) 

Clinico-sonographic  
findings Sensitivity Specificity Accuracy Positive Predictive  

Value 
Negative Predictive  

Value 
Polycystic Overy 89.2% 97.6% 95.5% 92.5% 96.4% 
Chocolate Cyst 33.3% 100% 94.6% 100% 94.5% 
Tubo-Ovarian Mass 40% 100% 97.3% 100% 97.2% 
Hydro-Salpinx 83.3% 100% 99.1% 100% 99.1% 
Endometriosis 35% 100% 88.3% 100% 87.6% 
Fibroid 100% 100% 100% 100% 100% 
Uterine Anomaly 100% 100% 100% 100% 100% 

 
Table-IV shows strong agreement between clinico-
sonographic and laparoscopic findings for fibroids, 
uterine anomalies, and polycystic ovaries. However, 
laparoscopy detected additional cases of 
endometriosis, chocolate cysts, and tubo-ovarian 
masses that were missed clinically, highlighting its 
added value in diagnosing these conditions. The 
clinico-sonographic findings demonstrate very high 
specificity and accuracy for all conditions, with 
fibroids and uterine anomalies showing 100% 
sensitivity and predictive values, while conditions 
like chocolate cyst and endometriosis have lower 
sensitivity but perfect specificity (Table-V). 
 
Discussion 
Infertility, a frequently occurring reproductive 
health problem, affects a large number of people 
worldwide9. In general, transvaginal 
ultrasonography (TVS) as a noninvasive and 

valuable diagnostic modality plays an important role 
in the evaluation of uterus and endometrial 
abnormalities8. Tubal patency is typically assessed 
using a combination of diagnostic methods, 
including hysterosalpingography (HSG), 
hysteroscopy (HSC), transvaginal ultrasonography 
(TVS) and laparoscopy10,11. The results of this study 
were analyzed and compared with existing literature 
in the field. Regarding types of subfertility in this 
study it was observed that 58.9% and 41.1% were 
primary and secondary subfertility respectively. 
Another study found primary and secondary 
infertility was 78.3% and 21.7% of subjects 
respectively12.  
 
In this study 37.88% of patients were 19-24 years in 
primary subfertility and 10.87% in secondary 
subfertility. The mean age was 27.02±5.51 years 
with ranged from 19 to 44 years in primary 
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subfertility and 30.33±4.86 years with ranged from 
22 to 40 years in secondary subfertility Jahan et al.13 
reported a mean age of 25.68±3.81 years, with ages 
ranging from 18 to 35 years. Apirakviriya, et al.12 
and Mandia et al.14 observed the average age of 
subjects was 34.1 years and 35.0±4.5 years 
respectively, which are higher than the present 
study. In this present study, 66.67% of patients have 
duration of subfertility 2-5 years in primary 
subfertility and 69.57% in secondary subfertility. 
The mean duration of subfertility was 5.39±3.02 
years with ranged from 2 to 17 years in primary 
subfertility and 5.28±2.49 years with ranged from 2 
to 12 years in secondary subfertility. Ashraf and 
Baqai15 reported that 58% of patients experienced 
primary infertility lasting 2–5 years, while 71% had 
secondary infertility lasting over 5 years, with no 
cases of primary infertility shorter than 8 years, 
findings that support the present study. 
 
Polycystic ovary is found to be the leading cause of 
primary subfertility. It was observed that 4.5% of 
patients had polycystic ovary in primary infertility 
by clinically. More than one-third (36.4%) of 
patients with primary infertility and 6.5% to 8.7% of 
those with secondary infertility had polycystic 
ovaries detected by ultrasonography and 
laparoscopy. Hydrosalpinx was detected in 4.5% of 
primary infertility cases and 4.3% of secondary 
infertility cases by ultrasonography, while 
laparoscopy identified it in 4.5% and 6.5% of cases, 
respectively. In the current study, clinical diagnosis 
identified endometriosis in 6.1% of patients with 
primary subfertility and 6.5% of those with 
secondary subfertility. Ultrasonography revealed 
endometriosis in 4.5% of primary subfertility cases 
and 4.35% of secondary subfertility cases. 
Laparoscopic evaluation identified endometriosis in 
18.2% of patients with primary subfertility and 
17.4% with secondary subfertility. Hussain and 
Das16 conducted a study in Bangladesh assessing 
transvaginal sonography (TVS) findings in women 
experiencing subfertility. They found that 69% of 
cases had polycystic ovary (PCO), 14% had chronic 
pelvic inflammatory disease, 6% had fibroids, and 
19% had anatomical abnormalities. Other findings 
included endometrial or cervical polyps (18%), free 
fluid in the pelvic or abdominal cavity (7%), 
endometritis (5%), endometriosis (4%), 
adenomyosis (5%), chocolate cysts (8%), tubo-
ovarian masses (2%), intrauterine and intrapelvic 
adhesions (2%), septate uterus (2%), pelvic abscess 
(1%), and ectopic pregnancy (1%). Similar patterns 
and results have also been observed in studies 
conducted by Niknejadi et al17. 
 
The validity test of clinico-sonographic findings in 
the diagnosis of uterine anomaly and fibroid had 
sensitivity 100.0%, specificity 100.0%, accuracy 
100.0% and positive predictive values 100.0% and 

negative predictive value 100.0%. Soares et al.18 
reported that TVS had a positive predictive value of 
100% for uterine malformations detected in 
hysteroscopy of infertile patients, which support 
with the present study. In cases of fibroids Niknejadi 
et al.17 observed TVS had a sensitivity of 89.2% and 
a specificity of 99.6%. Similarly, Loverro et al.19 
reported that TVS demonstrated 90.9% sensitivity 
and 100% specificity for detecting fibroids in 
infertile women, findings that are consistent with the 
current study.   
 
Regarding the diagnosis of Hydrosalpinx, the 
validity test of Ultrasonography had sensitivity 
83.3%, specificity 100.0%, accuracy 91.1% and 
positive predictive values 100.0% and negative 
predictive value 99.1%.%. Hussain and Das16 found 
2.0% of patients with hydrosalpinx in TVS 
evaluation. In this current series it was observed that 
the validity test of clinic-sonographic findings had 
sensitivity 40.0%, specificity 100.0%, accuracy 
97.3% and positive predictive values 100.0% and 
negative predictive value 97.3% in the evaluation of 
tubo-ovarian mass. Choi et al.20 study found that the 
sensitivity, specificity, and accuracy for tubo-
ovarian complex were 88.0%, 96.0%, and 86.0%, 
respectively, Sensitivity of the above study is higher 
with the present study, but specificity and accuracy 
are comparable with the current study. 
 
The present study found that clinical diagnosis of 
chocolate cyst had a sensitivity of 66.7% and a 
specificity of 100.0%. accuracy 97.3%, positive 
predictive values 100.0% and negative predictive 
value 97.2%. Similar results are observed in the 
validity test of ultrasonography. The combined use 
of clinical assessment and ultrasonography (USG) 
for diagnosing chocolate cysts showed a sensitivity 
of 66.7%, specificity of 100.0%, accuracy of 97.3%, 
positive predictive value of 100.0%, and negative 
predictive value of 97.2% 
 
In this present study it was observed that the validity 
test of clinical finding had sensitivity 35.0%, 
specificity 100.0%, accuracy 88.4% and positive 
predictive values 100.0% and negative predictive 
value 87.6% in evaluation of endometriosis. 
Similarly, the validity test of ultrasonography had 
sensitivity 25.0%, specificity 100.0%, accuracy 
86.6% and positive predictive values 100.0% and 
negative predictive value 86.0% in the diagnosis of 
endometriosis. The combined use of clinical and 
TVS evaluation in the diagnosis of endometriosis 
had sensitivity 35.0%, specificity 100.0%, accuracy 
88.4% and positive predictive values 100.0% and 
negative predictive value 87.6%. For detection of 
endometriosis. Apirakviriya et al.12 study showed 
61.0% sensitivity, 91.5% specificity, 83.1% 
diagnostic accuracy, 73.3% positive predictive 
value, and 86% negative predictive value. Similar 
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findings also observed by Fang et al.21 that reported 
sensitivity of 65.6% and specificity of 89% for TVS 
in detection of endometriosis, which are comparable 
with the present study. 
 
Mise et al.²² reported that the sensitivity of TVS in 
diagnosing fibroids and ovarian masses was 68.9% 
and 80.9%, respectively, with a specificity of 100% 
for both conditions. Diagnostic performance 
analysis showed transvaginal ultrasonography (94% 
accuracy) to be substantially more effective than 
clinical evaluation (70% accuracy) in identifying 
gynecological abnormalities. In another study 
Niazi23 reported that Trans-vaginal sonography had 
sensitivity of 96.0%, specificity of 89.0%, positive 
predictive value of 97.0%, negative predictive value 
of 84.0%. Based on the data obtained, it can be said 
that USG is sensitive to fibroid, uterine anomaly, 
polycystic ovary and tubo-ovarian mass but not very 
sensitive to endometriosis. 
 
Limitations 
The study population was drawn from a single 
hospital in Dhaka city, which may limit the 
generalizability of the results to whole country. The 
data included results from both transabdominal and 
transvaginal ultrasounds, which may have affected 
the consistency and accuracy of the findings. 
Additionally, variations in the personnel performing 
the ultrasonogram and laparoscopy, as well as 
differences in the machines used, could have 
introduced inter-observer variability. Furthermore, 
the study was conducted within a limited timeframe, 
which may have impacted on the depth and scope of 
the findings. 
 
Conclusion 
Primary infertility was most common among 
women aged 19–24, while secondary infertility 
predominated in the 25–34 age group. Most patients 
were either asymptomatic or experienced irregular 
menstrual cycles. Ultrasonography showed high 
sensitivity in detecting uterine anomalies and 
fibroids (100%) and polycystic ovaries (89.3%). 
Clinical examinations combined with 
ultrasonography closely matched laparoscopic 
findings, indicating that ultrasonography, along with 
clinical assessment, is a reliable and practical 
alternative to laparoscopy for initial infertility 
evaluation, especially where laparoscopy is 
unavailable. 
 
Recommendations 
Future studies should include multiple hospitals 
from different regions to improve generalizability. 
Standardizing ultrasound methods by consistently 
using transvaginal ultrasound and ensuring all 
personnel are properly trained and following 
uniform protocols can reduce variability. 
Additionally, extending the study duration will also 

allow for more comprehensive data collection and a 
deeper understanding of the findings. 
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