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ABSTRACT

Background: Infertility, defined by the World Health Organizat (WHO) as the

inability to conceive after 12 months of unprotectetercourse, affects 10-15% of
couples globally. In India, regional prevalenceges from 3.9% to 16.8%. Female
infertility is often multifactorial, involving ovaan, tubal, uterine, and endocrine
causes. Although conventional methods like ultrasoand hysterosalpingography
are commonly used, they may fail to detect subtleanplex pelvic pathologies.
Hysterolaparoscopy, a minimally invasive modalégyables direct visualization and

simultaneous management of both intrauterine ahdcpgbnormalities.

Objective: To evaluate the diagnostic role of hysterolaparpgcm identifying
etiologies of female infertility and to correlated®scopic findings with clinical

characteristics.

Methods: This prospective observational study was condufrted December 2023
to December 2024 at KLES Dr. Prabhakar Kore Hokalagavi. Sixty-two women
aged 18-45 years with primary or secondary infgrtiunderwent diagnostic
hysterolaparoscopy. Standardized preoperative stegess included clinical history,
hormonal profiling, pelvic imaging, and semen asayHysteroscopy evaluated the
cervical canal, endometrial cavity, and tubal gstikile laparoscopy assessed uterine,
ovarian, tubal, and peritoneal abnormalities wittromopertubation. Data were

analyzed using SPSS v24.0.
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Results: Among 62 patients, 66.1% had primary and 33.9%orssary infertility.
Most (58.1%) were aged30 years, with a mean infertility duration of 5.8ays. A
significant association was found between inféytitype and duration (p = 0.024).
Ovarian pathology was the most common laparosdapiding (66.1%), with PCOM
being the most prevalent (38.7%). Other findingduded tubal pathology (14.5%),
pelvic adhesions (27.4%), and endometriosis (9.7@)romopertubation showed
bilateral patency in 69.4%. Hysteroscopy detectatbemalities in 35.4%, including
endometrial polyps (12.9%), uterine anomalies (8%)d intrauterine adhesions
(4.8%). Additionally, 48.4% of patients were overgig and 21.0% obese; 19.4%

had hypothyroidism.

Conclusion: Hysterolaparoscopy is an effective and safe madadit comprehensive
infertility evaluation. It facilitates the deteaticand management of intrauterine and
pelvic abnormalities not identifiable via convemiab imaging. Given its dual
diagnostic-therapeutic advantage and cost-effantisg, especially in resource-limited
settings, hysterolaparoscopy should be incorporatedoutine infertility workups to

enhance reproductive outcomes and reduce the bofgenlonged infertility.

Keywords: Female infertility, hysterolaparoscopy, laparoscopysteroscopy, tubal
patency, ovarian pathology, endometriosis, uteanemalies, reproductive health,

minimally invasive surgery
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INTRODUCTION

The World Health Organization (WHO) defines infi#gtias “a medical condition of
the reproductive system that is marked by failweestablish a clinical pregnancy
even after engaging in frequent, unprotected sekialcourse for a period of 12
months or more™. Globally, approximately 10—-15%cotiples experience infertility,
meaning that over 60—80 million couples face sigaiit challenges in conceiving?. In
India, the incidence of primary infertility is reppjed to vary between 3.9% and
16.8%, underscoring the considerable impact of ¢bisdition in different regions of
the country. According to the World Health Organization (WH®)fertility affects
one out of every four couples in developing coestriThis prevalence emphasizes
the urgent need for intervention, especially sin@ny infertility cases are possibly

preventable.

The etiology of infertility is diverse and oftenflienced by both male and female
factors. In women, infertility may stem from ovwdag dysfunction, tubal

obstructions, uterine anomalies, endometriosis, @ritoneal adhesions . Infective
causes like pelvic inflammatory disease and getitagrculosis, along with systemic
illnesses such as thyroid disorders, diabetes,aatdimmune diseases, can disrupt
hormonal balance, damage reproductive organs, raréase the risk of pregnancy
loss , hence leading to infertility. Additionalljifestyle factors such as advanced
maternal age, obesity, smoking, stress, and theiggotrend of delayed marriages
have been increasingly linked to reduced fertifitytential>®"®Male infertility is

often associated with issues in sperm productiahraatility.

The evaluation of infertility requires a comprehgasand meticulous approach, as

conventional pelvic examinations and standard diatio methods often fail to detect
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many underlying pelvic disordérsThese traditional methods, while useful for
preliminary assessments, may not reveal subtleaskseor abnormalities that can
significantly affect fertility. In contrast, advaed diagnostic techniques such as
laparoscopy and hysteroscopy have emerged asatritols in the assessment of
female infertility. Laparoscopy allows for the ditevisualization and manipulation of

the pelvic organs, including the uterus, fallopiaubes, and ovaries, thereby
facilitating the detection of conditions such asl@netriosis, adhesions, and tubal
blockages® Meanwhile, hysteroscopy provides a detailed eration of the uterine

cavity, enabling the identification of intrauterirebnormalities such as polyps,
submucosal fibroids, intrauterine adhesions, apdaselefects that might otherwise

remain undiagnosebi

Hysterolaparoscopy integrates the benefits of bg#ieroscopy and laparoscopy into
a single, minimally invasive procedure, representirsignificant advancement in the
diagnostic evaluation of female infertility*2. Byfering simultaneous visualization of
intrauterine and extrauterine structures, it enbamntagnostic accuracy and allows for
immediate therapeutic interventions whenever necgssThe current one-year
hospital-based observational study aims to as$essote of hysterolaparoscopy in
diagnosing female infertility. It intends to evateats efficacy in recognizing various
pelvic diseases that contribute to infertility ydgy providing a more comprehensive
understanding of the underlying factors and offgrivaluable insights through
systematic observation and detailed analysis, exihgmliagnostic tests and protocols

for women experiencing infertility.
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Need of the Study

Infertility remains a significant clinical challeeghat demands efficient diagnostic
and therapeutic interventions. Traditional investigns such as basic laboratory tests,
routine pelvic examinations, sonography, and hgstpingography (HSG) are
invaluable in ruling out gross intrauterine patlyylphowever, they often fall short in

detecting subtle abnormalities like small polypthesions, and seedling fibrofds

Hysteroscopy offers enhanced visualization of therine cavity, enabling the
identification of these minor yet clinically sigitént lesions that could contribute to
infertility’®. Additionally, laparoscopy is crucial for diagnogi extra-uterine
conditions including tubal diseases, peritonealhglagies, endometriosis, and
ovarian pathologies that might remain undetectedh wdonventional imaging
techniquest The American Society of Reproductive Medicine oramends
laparoscopy prior to initiating aggressive empiritaatments that incur high costs
and potential risk8! Moreover, integrating hysterolaparoscopy perrsiitsultaneous
diagnostic evaluation and therapeutic interventimhich procedures such as
polypectomy, myomectomy, septal resection, and sidlysis to be performedf.:
This combined approach minimizes patient burdemjuces overall costs, and
expedites treatment plannifglin a resource-limited setting like India, such an
innovative one-setting procedure is essential fotintzing infertility management
and significantly improving patient outcomeshfertility is a medical condition that
can lead to psychological, physical, emotional, aradlical challenges for the patient.
What makes this condition unique is its impact aihb the individual and their
partner. While male infertility remains an essdntgpect of any discussion on
infertility, this observational study focuses onakating the cause of female

infertility using Diagnostic hysterolaparoscopy.
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AIMS AND OBJECTIVES

Primary objective: To evaluate the cause of female infertility by Diagtic

Hysterolaparoscopy (DHL)
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REVIEW OF LITERATURE

Recent global health initiatives have yielded nlgglrogress in maternal and child
health over the past decade, largely due to are@sed focus on reproductive
health*®. Nonetheless, female infertility remains a sigrafit global health concern,
affecting an estimated 48 million women worldwideith the highest prevalence
noted in South Asia, Sub-Saharan/North Africa, diidEast, and Central/Eastern
Europe and Central Asfa'Even upon diagnosis, pinpointing a single causdactor

remains challenging, as the condition is inheremtiytifactoriaf. Extensive research
into its etiology, prevalence, and management naes to illuminate the complex
interplay of biological, environmental, and lifelgtyactors, underscoring its profound

impact on women's health and overall well-béing

Global Impact & Prevalence in India

Infertility rates are increasing at an alarming eyaaffecting approximately one in
every six individuals of reproductive age3ocioeconomic disparities, particularly in
low- and middle-income countries, further exacezbadihe complexity of this
condition?. According to the World Health Orgariaa (WHO), there is a pressing
need for accessible and high-quality infertiliteatment The Centers for Disease
Control and Prevention (CDC) reports that approxatya 19% of heterosexual
women aged 15 to 49 years in the United Statesrzble to conceive after one year
of trying, underscoring the substantial burden mfieiitility even in high-income

settingé®

As the world's most populous country, India hadohnisally prioritized population
control as a key demographic objectivez’. Howewgihh a substantial proportion of

its population in the reproductive age group anolang lifestyle factors, the nation
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significantly contributes to the global infertilityurden. A nationally representative
study reported an infertility prevalence of 17.%4ate that has remained stable over
the past two decadés®. Despite its high prevalence, infertility remailagely
overlooked in primary healthcare settings, as iha$ integrated into any national

health programs.

Findings from the National Family Health Survey @\&), which analyzed data from
491,484 currently married women aged 15-49 yeastimated an infertility

prevalence of 18.7 per 1,000 women among thoseleddior at least five years and
currently in union. A state-wise analysis revealddt regions such as Goa,
Lakshadweep, and Chhattisgarh exhibit the highdsttility burdens, whereas lower

prevalence rates were observed in regions suchdakhe.
Definition

The World Health Organization (WHO) defines infigtias the inability to conceive
after 12 months or more of regular unprotected akxuercourse. This definition is

used in the International Classification of Disea@€D 11)’

According to the World Health Organization (WHO)jnpary infertility refers to a
woman who has never conceived, while secondarytilitie describes the inability of

a couple to conceive again after having at leastsartcessful pregnancy in the pfast.

According to, American Society for Reproductive Mgk, In the absence of exigent
history or physical findings, evaluation and treatrnfor infertility should be initiated
after 12 months of unprotected intercourse in womneaker 35 years of age and after
6 months in women aged 35 years and older. In woaven 40, more immediate

evaluation and treatment may be warraritedfowever, diagnostic testing for
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infertility should begin without delay when a cotoin known to cause infertility is

identified.

Such conditions include®

30,31,32,33

Irregular menstrual cycles, including a cycle léngt less than 25 days®
intermenstrual bleedinglligomenorrhea, or amenorrhea

Known or suspected uterine, tubal, or peritoneaease, including
endometriosis

Known or suspected male subfertility

Sexual dysfunction

Genetic or acquired conditions that predispose itbimished ovarian
reserve (e.g., following chemotherapy, radiatiopasure, or the presence

of an FMR1 premutation)

Causes of Female Infertility

In the female reproductive system, infertility nze caused by:

1. Ovulatory Disorders

Polycystic Ovary Syndrome (PCOS)
Hypothalamic dysfunction
Premature Ovarian Insufficiency
Hyperprolactinemia

Luteal phase defect

2. Tubal Factors

Blocked or damaged fallopian tubes
Pelvic Inflammatory Disease (PID)

Endometriosis-related tubal damage

Page 7



Review of literature

» Previous pelvic or abdominal surgery

» Ectopic pregnancy history

3. Uterine Causes
« Fibroids affecting implantation
« Congenital uterine anomalies (e.g., septate uterus)
« Asherman’s Syndrome (intrauterine adhesions)

« Endometrial dysfunction

4. Endometriosis
« Implantation failure due to inflammatory changes

« Ovarian endometriomas

5. Cervical Causes
« Cervical stenosis
« Insufficient cervical mucus

+ Anti-sperm antibodies in cervical mucus

6. Age-related Infertility
+ Reduced ovarian reserve
« Poor oocyte quality

+ Increased aneuploidy risk

7. Autoimmune Disorders
+ Systemic Lupus Erythematosus (SLE)
+ Antiphospholipid Syndrome

« Thyroid disorders affecting fertility
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8. Lifestyle and Environmental Factors
+ Smoking
+ Excessive alcohol consumption
+ Obesity affecting hormonal balance
+ High stress levels

« Exposure to environmental toxins (e.g., pesticileayvy metals)

Infertility results from diverse factors affectirtgpth partners, including ovulatory
disorders, diminished ovarian reserve, endomegijoibal damage, and cervical
issues in females, and impaired spermatogenesisumtural problems in males, with
the relative importance of these causes varyingmfreountry to country.

Comprehensive evaluation is crucial for accuratgyuosis and effective treatment

planning.

Evaluation of infertility

Heterosexual women attempting pregnancy should rgodmfertility evaluation if

conception has not occurred after 12 months of atepted intercourse or donor
insemination. For women over 35 years, evaluasoecommended after six months,
and for those over 40, immediate assessment isamted. Early evaluation is also
advised for women with irregular menstruation, knoov suspected uterine, tubal, or
peritoneal pathology (including advanced endomsi)p and for male partners with
suspected infertility. Approximately 85% of infditf cases have identifiable causes
such as ovulatory dysfunction, tubal disease, olerfector infertility, while 15%

remain unexplained despite thorough investigatfon.
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Patient presenting with infertility

» Evaluate for clinical evidence of ovulation
Regular menstrual cycles (ie, every 21-35d)

Premenstrual symptoms (eg, breast tenderness and fluid
retention during the luteal phase of the menstrual cycle)

No clinical evidence of ovulation Clinical evidence of ovulation Unclear ovulation history

> Evaluate for ovulatory dysfunction > Ovarian reserve testing » Serum progesterone on day 21
Check levels of » Evaluate for tubal patency of menstrual cycle
« Thyroid stimulation hormone Hysterosalpingogram i
+ Prolactin 3 g i
« Follicle-stimulating hormone 4 $valuatebf0rl ultenne ar(:alomlc abnormalities
= ransvaginal ultrasound or
+ Luteinizing hormone sonohysterography as indicated Progesterone <3 ng/mL
Polycystic ovary syndrome testing is indicated 3 = B -
A el < » Evaluate quality and quantity of partner’s » Evaluate as ovulatory infertility

in women with irregular menses or symptoms o
of hyperandrogenism (acne, hirsutism, sperm (eg, anovulation)
male-pattern hair loss)

y A /
l l Progesterone 23 ng/mL
é p A N 4 ) B m—
» Treat underlying causes » Evaluate and treat underlying causes » Evaluate for other causes of infertility

» Consider ovulation induction x 3 cvcles » Assess need for surgical correction
After treatment of hypothyroidism for uterine anatomic abnormalities
or hyperprolactinoma if indicated ) or tubal obstruction

» Further male testing as indicated

» In women aged 240y
After treatment for the conditions above,
consider ovulation induction and intrauterine
insemination x 3 cycles or immediate
in vitro fertilization
A y

Fig 1: Evaluation of infertility *°
Investigations in the Evaluation of Infertility

The evaluation of infertility involves a systematod comprehensive approach to
identify underlying causes in both partners. Ihifiavestigations are guided by a
detailed medical, sexual, and reproductive histdpng with physical examination.

The investigations can be categorized into fematele, and couple-based

assessments.
Female Partner Evaluation

1. Ovulation Assessment: Ovulatory function is ass#ssegough menstrual
history, mid-luteal serum progesterone levels, bbhedy temperature charts,
and serial transvaginal ultrasonography. In wometh wrregular cycles,

hormonal profiles including FSH, LH, TSH, and pidla are essential.
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2. Ovarian Reserve Testing : Common tests include-Miilierian hormone
(AMH), antral follicle count (AFC) by ultrasoundnd day 2-3 FSH and

estradiol levels, particularly in women over35.

3. Tubal Patency and Uterine Evaluation
o Hysterosalpingography (HSG) assesses tubal patamcy uterine
contour.
o Saline infusion sonography (SIS) evaluates intringepathology.
o Hysteroscopy allows direct visualization and treatin of uterine
abnormalities.
o Laparoscopy with chromopertubation is the gold dsad for

diagnosing tubal block, endometriosis, and peldicesions’

4. Imaging:

Pelvic ultrasound helps identify fibroids, polydgsbvaries, or ovarian cysts.

Male Partner Evaluation
1. Semen Analysis: Performed after 2—7 days of abhst|eto assess sperm
count, motility, morphology, and volume.
2. Hormonal Testing: In abnormal semen parameters, ESIHtestosterone, and
prolactin are measured.
3. Scrotal Ultrasound: Indicated for suspected vaeémc obstruction, or

testicular abnormalitie¥.

Couple-Based Tests
« Genetic screening (e.g., karyotyping or Y chromosommicrodeletion
analysis) IS used in select cases.

+ Infectious disease screening may also be partesfrpatment evaluation.
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Role of Hysteroscopy and Laparoscopy

Fig 2: Hysteroscopy

Hysteroscopy is a minimally invasive procedure tilldws direct visualization of the
uterine cavity using a thin, lighted telescope exhlla hysteroscope. It was first
performed in 1869 by PantaleBn3who treated an endometrial polyp using
Desormeaux’s cystoscope in a 60-year-old woman pitstmenopausal bleedifig?
Initially limited, hysteroscopy gained prominencae the 1960s and by the 1970s,
became widely used for both diagnostic and therapgurposes, including polyp

removal, biopsy, and myomectomy.

Laparoscope

Gas-filled area
in abdomen

Fig 3: Laparoscopy
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Laparoscopy is a minimally invasive surgical teciusi used to visualize pelvic
organs, including the uterus, fallopian tubes, awdries, through small abdominal
incisions. First attempted by Dr. Georg Kellingli®01, it evolved significantly by the
1970s when Dr. Kurt Semm performed the first lapeopic appendectomy,

establishing its clinical utility?

Hystero-laparoscopy, a combined approach of lapamsand hysteroscopy, became
popular in the 19988 Together, hysteroscopy and laparoscopy provide a
comprehensive approach to diagnose and treat fenfalgility. While hysteroscopy
focuses on the uterine cavity and its internalcstmes, laparoscopy offers an external
perspective on the pelvic organs, especially thlefdian tubes and ovari&s Their
combined use in a clinical setting can significargénhance diagnostic accuracy,
leading to more targeted and effective treatmengtesgies for women experiencing

infertility .
PROCEDURE

Preliminary Studies

Before performing hysterolaparoscopy, a comprelensvaluation of the female
partneris conducted. This includes a detailed medical, meaktmarital, family, and
treatment history. A thorough physical examinatisrperformed, including breast,
thyroid, external genitalia, per-speculum, and ioe pelvic assessment. Baseline
investigations such as hemoglobin, urine analysispd sugar, serum TSH, renal
function tests, serology, chest X-ray, and E&@@ obtained. Medical and anesthetic
fitness clearancés secured. Informed written consesttaken after explaining the

procedure, associated risks, and potential contitsito the patient.
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Operation theatre - Anasthesia — Under GA or/ahketamine by an anaesthetist

Patient positioning

The operating table must accommodate various positessential for gynecological
surgery, with the ability to return to a horizonpaisition immediately. The patient is
placed in the dorsal lithotomy position, with leflexed at 45° and buttocks

positioned at the edge of the table.

Hysteroscopy - Procedure

The patient is positioned, painted, and draped wum@deptic conditions. A Sim’s
speculum is used to retract the posterior vagiradl,vand the anterior cervical lip is
grasped with a vulsellum. A uterine sound is useaneasure uterocervical length,
followed by gradual cervical dilation using Hegaditators. The hysteroscope is then
introduced and connected to fluid channels, a Igghtrce, and a fiberoptic cable for
video monitoring. As the hysteroscope passes throtige cervical canal, the
distending medium separates the endocervical walthancing visibility. Upon
reaching the internal os, the flow rate is incredase60cc/min. The uterine cavity is
systematically examined, including the anterior gwmbkterior walls, side walls,
fundus, and both cornua where the tubal ostiaaratéd. After the examination, the
hysteroscope is withdrawn, and a cervical dila®rinserted to facilitate uterine
elevation during laparoscopy, enhancing pelvic afigation and surgical access.
Most hysteroscopes have an operative channel fetruments like graspers or
scissors. Normal saline is preferred as the digtgmuedium for its clarity and safety,

with fluid deficit limits set at 250l for isotonic solutions to prevent overload.
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Laparoscopy - Procedure

The anterior abdominal wall is elevated, and a 1sapraumbilical incision is made
using an 11 mm blade. A Veress needle is insede@rt the coccyx to enter the
peritoneal cavity, confirmed by an aspiration té&teumoperitoneum is created by
insufflating 1-2 liters of C® The needle is withdrawn, and a trocar and canargda

inserted. A laparoscope with a light source anderanis introduced, providing a
magnified view of pelvic organs. Additional trocaites may be created for

instrumentation as needed.

The laparoscopic examination includes:

a) A general survey of internal reproductive organd peritoneal spaces.

b) Inspection of the uterus for congenital anonsaliroids, and tubercles; anterior,
posterior, and lateral views are examined.

c) Detailed evaluation of ovarian morphology, cydisbo-ovarian relations, and
endometriotic lesions; manipulation is done catefid avoid vascular injury.

d) Assessment of fallopian tubes along their enérgth, with attention to fimbriae,
adhesions, and nodules suggestive of salpingttisnisa nodosa. The uterosacral and
broad ligaments, omentum, and bowel are checke@ddbesions or endometriosis.

Adhesiolysis is performed if needed for clear vieadion.

Methylene blue dye is injected through the ceraxassess tubal patency, with dye
flow from tubes. After examination, the Ilaparoscops withdrawn,

pneumoperitoneum is released, and instruments eam®ved. Incisions are closed
with 3-0 Monocryl. Postoperative vitals are morgty NBM is broken after 6 hours,

soft diet is initiated after 12 hours, and the guattis discharged after 24 hours.
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Benefits of Diagnostic Hystero-Laparoscopy in liifiy

Hystero-laparoscopy is increasingly recognized agld-standard approach in the
diagnostic and therapeutic workup of female infiéyti This combined procedure
offers detailed insight into intrauterine and pel@natomy, allowing simultaneous

correction of structural or functional abnormabktidat impair fertility.

1. Accurate and Comprehensive Diagnosis

Hysteroscopy allows direct visualization of therute cavity to detect abnormalities
such as submucosal fibroids, endometrial polypBesions, or congenital anomalies.
Simultaneously, laparoscopy enables the assessméntpelvic organs for

endometriosis, tubal disease, adhesions, and ovarists—pathologies often

implicated in infertility and undetectable throuigiaging alone .

2. Simultaneous Therapeutic Intervention

A key advantage of hystero-laparoscopy is its theutic utility. Uterine septa,
fibroids, or adhesions can be removed during theesarocedure. Laparoscopic
treatment also includes endometriosis excision, riama cystectomy, and

chromopertubation to assess and potentially restiyad patency.

3. Minimally Invasive with Rapid Recovery

Compared to open surgery, hystero-laparoscopyss ievasive, causing minimal
tissue trauma, less postoperative pain, fasteveggpand reduced hospital stay. It is

often performed as a day-care procedure with heglept satisfaction.
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4. Improved Fertility and ART Success

Numerous studies confirm that the correction ofringe or pelvic abnormalities
improves spontaneous conception rates and enhantasnes in IVF and Ul cycles.
For example, surgical management of endometriosislaparoscopy significantly

improves fecundity.

5. Diagnostic Utility in Unexplained Infertility

In patients with unexplained infertility—where raé imaging is inconclusive—
diagnostic hystero-laparoscopy often reveals suldktons such as early-stage

endometriosis, tubal adhesions, or pelvic inflanonatisease.

6. Low Complication Rates and Fertility Preservatio

As a minimally invasive technique, hystero-lapaopsc carries a lower risk of
bleeding, infection, or adhesion formation compa@daparotomy. Moreover, early
treatment of reproductive tract conditions like emetriosis can prevent long-term

complications and preserve fertility potential.

7. Broader Gynecologic and Quality-of-Life Benefits

Beyond infertility, hystero-laparoscopy plays aeroh managing abnormal uterine
bleeding, chronic pelvic pain, and retained foretlmgdies, thereby improving the

patient’s overall gynecological health and quatityife.

Complications of hysterolaparoscopy

Hysterolaparoscopy, the combination of hysteroscapg laparoscopy, is a crucial
procedure for diagnosing and managing female ififgrt Despite its apparent

benefits,various obstacles prevent its widespreatiaation and effectiveness.

Page 17



Review of literature

1. Hemorrhage:

(0]

Internal Bleeding: Injury to major blood vesselsidg trocar insertion
may result in internal hemorrhage, occasionallyumggg surgical

interventiorf*.

External Bleeding: Minor bleeding from incisionestis common and
generally manageable; however, persistent bleadizg need medical

attention.

2. Infection:

(0]

Superficial Infection: Postoperative wound infenBocan present as
erythema, swelling, or discharge at the incisidassand are typically

treated with antibiotics.

Deep Infection: In rare cases, intra-abdominaldtiéms or abscesses

may develop, necessitating prompt medical managemen

3. Visceral Injury:

(0]

Bowel Perforation: Unintentional injury to the istees can lead to
peritonitis due to leakage of bowel contents, réngiurgent surgical

repair.

Urinary Tract Injury: Accidental damage to the ldad or ureters may

occur, sometimes requiring corrective procedures.

Reproductive Organ Injury: In gynecologic lapargsgothe uterus,

ovaries, or fallopian tubes may sustain inadverigaty.
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4. Anaesthetic Complications:

o Respiratory Issues: Adverse reactions to generasthasia, such as

hypoxia or respiratory depression, can occur.

o Postoperative Nausea and Vomiting: Common sidectsffiollowing

anesthesia, typically managed with antiemetic nagiins.

o Allergic Reactions: Though rare, hypersensitivitgactions to

anesthetic agents or perioperative medicationsarag.

5. Thromboembolic Events:

o Prolonged immobility post-surgery increases thé 1§ deep vein
thrombosis (DVT), with the potential for pulmonagynbolism, which

requires immediate intervention.

6. Postoperative Pain:

o Carbon dioxide insufflation used to create pneumitp®um can
irritate the diaphragm, leading to referred shoufzin and abdominal

discomfort, which typically resolves within 24—48urs.

7. Incisional Hernia:

o Though uncommon, hernias at the trocar insertites stan develop
due to inadequate closure of the fascial layerscasionally

necessitating surgical correction.

8. Cost and Accessibility
o0 The requirement for specialized equipment and eédimpersonnel

makes hysterolaparoscopy an expensive proceduréowresource

Page 19



Review of literature

settings, this often limits its accessibility anda#ability, creating

disparities in infertility car&.
9. Adhesion Formation:

o Intra-abdominal adhesions may develop postopetgtiy@tentially
leading to chronic pain, bowel obstruction, orifésytcomplications.
10. Allergic Reactions to Dyes:
o During procedures like chromopertubation, dyes sashmethylene
blue are wused, which can cause allergic-like reasti or
methemoglobinemia. Symptoms range from blue disatit;m of body

fluids to anaphylactic shock.

10. Cornual Spasms:

o Rapid injection of dye during chromopertubation ceause cornual

spasms, leading to a false diagnosis of proxinmzdltacclusion.

11. Electrical Burns:

o Unseen electrical burns can occur if electrosutgioatruments leak
current into surrounding tissues, potentially résglin perforated organs

and peritonitis.
12. Post-Operative Recovery and Psycholbgigaact

o Post-surgical recovery may involve pain and phystiscomfort, while
the emotional burden of infertility often intensii stress and anxiety.
Comprehensive counselling and psychological supmog essential

components of post-operative care to mitigate tirapacts.
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13. Operator Dependency and Variability in Outcomes

0 The success and accuracy of hysterolaparoscopligingy dependent on
the surgeon's expertise. Inexperienced practit®omery face difficulties in
identifying and managing reproductive pathologieading to inconsistent

diagnostic and therapeutic outcorffes

Addressing these challenges through enhanced alrgaining, patient education,
and technological innovations can improve the diffeaess and accessibility of
hysterolaparoscopy. As advancements continue, a patrent-centered approach can

help optimize outcomes and provide better fertitigye.
REVIEW OF OTHER STUDIES

A prospective observational study by Shinde etimhed to identify and analyze the
various etiological factors contributing to femal#ertility in a clinical setting.
Conducted at South Central Railway Hospital, Seetatthd, the study included 100
women aged 18 to 40 years presenting with eithisngsy or secondary infertility
between August 2016 and February 2018. A thoroudhical, hormonal,
radiological, and endoscopic evaluation was peréamincluding history-taking,
pelvic examinations, ultrasonography, hysterosgipgnaphy, hormonal assays (FSH,
LH, TSH, prolactin), and hysterolaparoscopy withrarhopertubation where
indicated. Among the participants, 62% had primamjertility and 38% had
secondary infertility. Ovarian factors were the mosmmon cause of infertility,
accounting for 50% of cases, followed by tubal (22Uterine (20%), peritoneal
(19%), and unexplained factors (20%). Among ovaganses, polycystic ovarian
syndrome (PCOS) was the most prevalent, affectDp 4f participants, especially

those from urban and sedentary backgrounds. Lapapa@sfindings revealed bilateral
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and unilateral tubal blocks, hydrosalpinx, ovariaysts, endometriosis, pelvic
adhesions, and tuberculosis. Uterine factors iredufibroids, congenital anomalies,
and hypoplastic uterus. Endocrine disorders suchygothyroidism (25%) and
hyperprolactinemia (3%) were also documented. Tidysfound that 66% of infertile
women had been trying to conceive for 1-5 yeard,raany exhibited high BMI, with
61% being overweight or obese. Among secondaryrtilifie cases, a significant
number had a history of abortions, often associat#l intrauterine adhesions or
uterine trauma. The authors concluded that a raattfial approach is essential in
evaluating female infertility, with ovarian dysfummn—especially PCOS—emerging
as the leading cause, and emphasized the valueay diagnosis, lifestyle

modification, and individualized treatment planrifhg

A cross-sectional study by Nourag et al. aimedualuate the diagnostic utility of
hysteroscopy in women with unexplained infertilipgnducted over six months on
100 women aged 20-35 years at Al-Hussein and S@gdal hospitals. All patients
had a confirmed diagnosis of unexplained infeytildllowing normal ovulation, tubal
patency, and semen analysis. Transvaginal ultras¢ixS) was performed prior to
hysteroscopy, which was scheduled between the ndhlath day of the menstrual
cycle. The mean age was 28.63 + 5.12 years, and patients (68%) had primary
infertility, with an average infertility durationfd®.74 years. Hysteroscopy revealed
intrauterine abnormalities in 89% of cases, sigaiftly higher than detection rates
via TVS. The most common findings were endomeifpialyps (30%), endometrial
hyperplasia (14%), endometritis (13%), submucousom®y (9%), intrauterine
synechiae (8%), and congenital uterine anomalie® s1$ septate, bicornuate, and
arcuate uterus (totaling 8%). Other notable findingcluded cervical polyps and

cervical stenosis. Diagnostic performance of hysieopy showed high accuracy,
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with sensitivity of 97.8%, specificity of 100%, agtive predictive value (PPV) of
100%, negative predictive value (NPV) of 84.6%, andrall diagnostic accuracy of
98%. These results highlight hysteroscopy's supetulity to detect intrauterine
abnormalities often missed by non-invasive techesglike TVS or HSG. The study
supports integrating diagnostic hysteroscopy irfte toutine infertility work-up,

particularly before confirming a diagnosis of uniped infertility. It emphasizes
that hysteroscopy is not only effective for diagadsut also allows for immediate

therapeutic interventidh

This prospective cross-sectional study by Igbodikal., investigated the diagnostic
accuracy of hysterosalpingography (HSG) comparehlytterolaparoscopy with dye
test (HLD), aiming to determine which should seagethe first-line evaluation for
utero-tubal infertility. Conducted at the Obafemivélowo University Teaching
Hospitals Complex in Nigeria, the study included W6men of reproductive age
diagnosed with utero-tubal infertility who underwdmth HSG and DHL. Using
DHL as the gold standard, the researchers assassesitivity, specificity, positive
predictive value (PPV), negative predictive vall¢PV), and overall diagnostic
accuracy of HSG in identifying tubal blockages, toghlpinx, and intrauterine
pathologies. Results revealed that HSG had an lbwkagnostic accuracy of 77.4%
for tubal blockages. For hydrosalpinx, the accuraggs higher at 83%, while
intrauterine lesion detection accuracy was notéiwer at 68.5%. HSG demonstrated
lower sensitivity and specificity, particularly foilateral tubal blockage, likely due to
tubal spasm or misinterpretation of radiographiadiings. Furthermore, HSG
frequently failed to detect small intrauterine atmnalities, such as polyps or
adhesions, which were later confirmed by hystempgcdhe study emphasized that

DHL offers a more reliable “see-and-treat” advartagombining diagnostic and
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therapeutic capabilities, unlike HSG which may el false positives or negatives.
Despite HSG’s benefits in terms of cost and lowevasiveness, its diagnostic

limitations suggest that it should not be the diefinst-line investigation.

A prospective observational study by Shruti and &emed to evaluate laparoscopic
findings in infertile women attending a tertiaryreahospital in Udaipur, Rajasthan.
Conducted over one year, the study included 100evoaged 18—40 years presenting
with either primary or secondary infertility, folleng prior non-invasive evaluation
and consent for diagnostic laparoscopy. Of the p@@ents, 62% had primary
infertility and 38% had secondary infertility. Thwajority of women (81%) had
experienced infertility for 1 to 5 years. The ma#fected age group was 26—30 years,
followed by 21-25 years. Laparoscopy revealed a&ewahge of abnormalities, with
ovarian pathology being the most common finding—eobsd in 55% of patients.
Among these, 42% had polycystic ovaries, 5% hadlginovarian cysts, 4% had
chocolate cysts, and others had hemorrhagic cystsvarian adhesions. Uterine
findings included fibroids (7%), bulky uterus (2%@rcuate uterus (1%), and
hypoplastic uterus (1%). Tubal pathologies wereeoled in 33% of cases; these
included congested or inflamed tubes (9%), tubarduibes (8%), peritubal adhesions
(6%), hydrosalpinx (4%), and beaded tubes (5%).ithatdhlly, pelvic adhesions and
fluid accumulation in the pouch of Douglas were aed in 24% of cases.
Importantly, laparoscopy facilitated real-time diagis and management of these
conditions through procedures like ovarian drillingadhesiolysis, and

chromopertubation.

A prospective study by Sharma et al. evaluateddthgnostic and therapeutic role of
combined laparoscopy and hysteroscopy—referred sohysterolaparoscopy in

women with infertility, conducted at Jaipur Natibridniversity Hospital over two
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years. Seventy-five infertile women aged 18 to 4benenrolled and underwent both
procedures during the follicular phase of theirleyd\mong them, 64% had primary
infertility and 36% had secondary infertility. Thetudy aimed to determine the
effectiveness of hysterolaparoscopy in identifyimgrauterine, tubal, and pelvic
abnormalities and to compare findings between pymend secondary infertility

groups. Chromopertubation revealed that 49.33% ahe&n with primary infertility

and 21.33% with secondary infertility had bilatetabal patency. Bilateral tubal
blockage was found in 9.33% and 8% of primary aedosdary infertility cases,

respectively. Hysteroscopy identified abnormalities 40% of the cases, with
intrauterine adhesions, fibrosed ostia, septateusiteand polyps being the most
common findings. Laparoscopy revealed additiondlipepathologies, including

polycystic ovarian disease (21.33%), endometrigs66%), myomas (4%), and
pelvic adhesions. A total of 20 patients underwgygteroscopic interventions, with
adhesiolysis and cannulation being the most fregy@ocedures. Laparoscopic
interventions included ovarian drilling (22.66%)aendometriosis surgery (10.66%).
While statistical analysis found no significant redation between hysteroscopic and
laparoscopic uterine findings (p > 0.05), the stedyphasized the complementary
role of both modalities. The authors concluded tmggterolaparoscopy is a safe,
effective, and comprehensive one-step diagnostit tharapeutic tool for infertility

evaluation. It offers superior diagnostic accuramser conventional imaging and
allows simultaneous treatment of correctable coobt thereby reducing time, cost,
and the emotional burden of infertility. The studypports the integration of
hysterolaparoscopy into standard infertility workupparticularly in tertiary care

settings.
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A descriptive interventional study by Gaur et alaleated the diagnostic
effectiveness of combined hysterolaparoscopy irin8értile women aged 20 to 40
years attending the Department of Obstetrics anda€gology at SMS Medical
College, Jaipur. The study aimed to explore the oblsimultaneous hysteroscopy and
laparoscopy in identifying intrauterine and pelalocnormalities among women with
primary and secondary infertility. Excluding malacfor infertility and hormonal
disorders, patients underwent hysterolaparoscopygithe early proliferative phase
of their menstrual cycle under general anesthégi@gong the participants, 70% had
primary infertility and 30% had secondary infetyiliThe mean duration of infertility
was significantly higher in secondary infertilityases (7.8 years) than in primary
cases (4.7 years). Overall, abnormal findings weme frequent on laparoscopy
(77.5%) than hysteroscopy (52.5%), and the diffeeemas statistically significant (p
= 0.002). Tubal pathologies, including bilaterabatblock, peritubal adhesions, and
dilated tubes, were the most common laparoscopidirfgs, especially in primary
infertility. Pelvic inflammatory disease, endometsis, and uterine fibroids were also
observed, along with ovarian abnormalities sucarametrioma, polycystic ovaries,
and tubo-ovarian masses. On hysteroscopy, abndiesalike endometrial polyps,
hyperplastic or atrophic endometrium, intrauterithesions, and congenital uterine
anomalies (septum, unicornuate uterus) were deteCtee study also highlighted the
therapeutic potential of this approach, as opezagpirocedures such as adhesiolysis,
polypectomy, cystectomy, and septal resection vgeieeessfully performed during

the same session.

A study was conducted by Ajjammanavar et al. Thisug assessed effect of
probable etiological factors on infertility .Maimodality for evaluation was

hysterolaparoscopy. This work was conducted in Nig8ical College, Mysuru, from
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November 2014 to October 2016, .The subjects wéegnosed provisionally as
suffering from Infertility and included 90 womenexh18—-40 years.Written consent
and Ethics committee clearance was obtained istadly groups.Hysterolaparoscopy
was performed under general anesthesia .75.6%0{GB¢ cases had normal findings.
Endometrial polyps were found in 11.1% (10), septdaerus in 5.6% (5), hyperplastic
endometrium in 3.3% (3), rest had submucous fibr@trophic endometrium,

intrauterine adhesions, and hypoplastic uterus.

Laparoscopic examination showed normal uterineirigsl in 78% (74) of cases,
13.3% (12) had fibroid uterus, and rest were umgate and hypoplastic uterus.
Endometriosis was seen in 27 cases and 12.9% hadtahadhesions. Fallopian tube
showed 74.4% (67) with bilateral spillage, 16.7%hwinilateral spillage, and 8.9%
with tubal block. Laparoscopic treatment was damé4.4% of cases, like ovarian
drilling (28.8%), ovarian cystectomy (18.8%), myartaamy (7.7%), and excision of
endometriosis nodules (4.4%). Hysteroscopic proeedincluded polypectomy and
septal resection in 5.5% of cases. Hyserolapapysawas concluded as safe

diagnostic and therapeutic tool for infertility évation and management

This prospective hospital-based study by Mehtd. etvaluated the role of diagnostic
hysterolaparoscopy (DHL) in identifying intrauteginand pelvic pathologies
contributing to female infertility. Conducted ovevo years across two tertiary care
centers in Gujarat, India, the study included 3tf@riile women aged 20 to 40 years
with normal hormonal profiles and male partner semealysis. Of the participants,
206 (69%) had primary infertility, while 94 (31%)a¢h secondary infertility.

Laparoscopic abnormalities were detected in 35%cades, while hysteroscopic
abnormalities were observed in 17%, with a combidetection rate of 26%. The

most common laparoscopic findings were endomesfiqdi5%) in the primary
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infertility group and adnexal adhesions (12%) ie #econdary group. Other notable
findings included myomas, tubal blockages, and iamarabnormalities. On
hysteroscopy, the most prevalent abnormality waseene septum (10%), followed
by polyps (5%) and submucosal myomas (3%). Manyhe$e findings, especially
uterine anomalies like septate uterus, were nactied by prior ultrasonography or
HSG, highlighting the added diagnostic value of DHLubal evaluation via
chromopertubation showed unilateral block in 10% bitateral block in another 10%
of patients across both groups. While some patiexigbited abnormalities on both
hysteroscopy and laparoscopy, many had isolatetinfys, reinforcing the necessity
of using both modalities in tandem. Minor complioat were reported in 9% of

patients, primarily due to gaseous distension, witimajor surgical issues.

This retrospective case series aimed to evalugsteioscopic and laparoscopic
findings in subfertile women that may be predictiefemale genital tuberculosis
(FGTB). Conducted at a tertiary hospital in Indree study analyzed a large cohort of
16,784 subfertile women who underwent diagnostistdérplaparoscopy (DHL)
between February 2014 and June 2021. DiagnosisGdBFwas confirmed using a
combination of histopathology, acid-fast bacilli KB) staining, culture, and

GeneXpert MTB/RIF assay.

Among the total patients, 1,083 presented with drgstcopic and laparoscopic
features suggestive of tuberculosis, and 309 weceobriologically or histologically

confirmed to have FGTB. Using binary logistic reggien, the study identified
several laparoscopic and hysteroscopic featuresfis@ntly associated with FGTB.
The strongest predictors included tuberculous alwopelvic adhesions (various
grades), isthmo-ampullary block, tubercles, tuber@an mass, tuberculous

hydrosalpinx, complete tubal destruction, tubaledicula, and rigid tubes. These
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findings were determined to have high predictiviugan differentiating tubercular
etiology from other causes of subfertility. Thisudy demonstrates the utility of
minimally invasive procedures like DHL in identifg tuberculosis-related
reproductive pathology, even in the absence oftalgical symptoms. The findings
suggest that early recognition of specific lapaopsc and hysteroscopic signs can
support the prompt initiation of antitubercular rdqgy, potentially improving fertility
outcomes in affected women. The large sample sikrabust diagnostic criteria
strengthen the evidence, offering a reliable diatinoframework for clinicians

managing unexplained or resistant infertility irdemic regions.

This hospital-based observational study by Pandal.edimed to evaluate uterine
anomalies in infertile women using diagnostic hysitgparoscopy (DHL) at the Veer
Surendra Sai Institute of Medical Science and Reke@/IMSAR), Burla, Odisha.

Conducted over two years (November 2017 to Oct@bé®), the study included 100
women aged 20—40 years with primary or seconddeytility of more than one-year
duration. Exclusion criteria included pelvic inflamatory disease, genital
tuberculosis, and severe medical comorbidities. DWhs performed in the
proliferative phase to examine the uterus, tubed,@varies. Of the 100 participants,
83% had primary infertility and 17% had secondamfertility. The majority of

primary infertility cases (47%) were between 20y2&rs, while secondary infertility
was more common in the 26-30 age group. Most gatibad normal menstrual
cycles, but oligomenorrhoea and hypomenorrhoea e noted. DHL findings

revealed no abnormalities in 68.7% of primary a2d9% of secondary infertility

cases. Among detected anomalies, septate uterugsh&@asiost common, found in
24.1% of primary and 17.6% of secondary infertiltgses. Other abnormalities

included fibroids (3.6% in primary, 17.6% in secang, polyps (1.2% each),
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Asherman’s syndrome, synechiae, and a single cédsebiaprnuate uterus.

Chromopertubation revealed bilateral tubal patancg4.7% of primary and 58.8% of
secondary infertility cases, with unilateral or smillage in the remainder. The study
underscores the value of DHL in identifying intrewime pathologies that are
frequently missed by conventional imaging like agiound or HSG. It allows for both
diagnosis and immediate treatment in the samengeflihe authors concluded that
diagnostic hysterolaparoscopy is a safe, effectaral minimally invasive day-care
procedure, essential for evaluating structuraliméeand tubal factors in infertility.

They advocate its routine use in well-selectedepddi, as it significantly enhances the
diagnostic accuracy of infertility work-up and sopis targeted therapeutic

intervention, ultimately improving reproductive oaines.

A retrospective study by Nayak et al., evaluated thagnostic role of hystero-
laparoscopy (DHL) in the comprehensive assessnfeenwle infertility. Conducted
at two tertiary care centers in Odisha, India,gtugly involved 300 women aged 20—
40 years who had experienced primary or seconaéeytility for more than one year.
Women with hormonal disorders or male factor inligrtwere excluded. The aim
was to determine the effectiveness of DHL in idgmtg treatable pelvic and
intrauterine abnormalities that are often missadubh routine pelvic examinations
and conventional imaging techniques. Among the ippants, 206 (69%) had
primary infertility and 94 (31%) had secondary mifeéy. Laparoscopic evaluation
revealed abnormalities in 34% of cases, while mgstopic findings were noted in
18%, with a combined diagnostic yield of 26%. Tledg found that laparoscopic
abnormalities were more common in women with primanfertility, whereas
hysteroscopic abnormalities were slightly more ptent in those with secondary

infertility. The most frequent laparoscopic findsnacluded endometriosis (14%) in
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the primary infertility group and adnexal adhesi¢h%) in the secondary group,
along with fibroids, ovarian pathologies, and tulssues. In terms of hysteroscopic
abnormalities, the most common was a septate ut@@), which had not been
detected through prior ultrasonography. Other figdiincluded endometrial polyps
(5%), submucous myomas (3%), synechiae, and retafoeeign bodies. Tubal
blockage, as assessed by chromopertubation, wasvelsin 10% of patients and
was evenly distributed between unilateral and dikdtcases. The study underscores
that DHL not only enhances diagnostic accuracy aisb enables therapeutic
intervention in the same sitting, making it a dpatpose procedure. Moreover, the
approach was reported to be safe, with no majajicairor anesthetic complications
observed. The study showed DHL was effective eniilying treatable causes like

endometriosis, tubal blockages, and uterine sépta.
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MATERIALS AND METHODS

The Materials and Methods section outlines the @gogr and procedures followed in
the study to investigate the diagnostic outcomelysteroscopy and laparoscopy in
infertile women. This section provides a detailezsatiption of the study design,
participant selection criteria, data collection hieicues, and statistical analysis
methods. This section ensures transparency anddegbility of the study, while
ensuring that the results obtained are valid aridble for drawing meaningful

conclusions about infertility treatments and diagjfimprocedures.

Study Population

The study population consists of women with infeégyti who were between the age of
18 and 45 years, scheduled for a diagnostic proeeklvown as hysterolaparoscopy
for diagnosis of infertility at KLES Dr. PrabhakKore Hospital, Belagavi . These
women underwent DHL during the study period, whplans from December 2023 to

December 2024.

Study Setting

The study was conducted at Dr. Prabhakar Kore Giidei Hospital and the Medical
Research Centre located in Belagavi, specificalthiw the Department of Obstetrics

and Gynecology.

Study Design

This was an observational study with a hospitabdadesign, and the duration of the
study was one year. The hospital setting will pdlevan opportunity to observe the

participants and collect the necessary data asuhegrgo the procedure.
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Sample Size

The minimum sample size required for the studyasel on the prevalence rate of
abnormal findings in hysterolaparoscopy among tititgr patients. The formula used

z,2P(1- P)

. . n= d?
for determining the sample size is n

Where: P is the percentage of prevalence.
d is the difference in the prevalence.

za is the Z value associated with the level of sigaifice. For a 5% significance level,

za = 1.96.

Based on previous studies showing a prevalenceoféd&.4% for abnormal findings
during hysterolaparoscopy in infertility patienég)d using a margin of error of 20%
(d = 20%), the minimum required sample size is Wated as approximately 51.1,

which is rounded to 52 participants.
Inclusion and Exclusion Criteria

0 Inclusion Criteria

* All women with infertility who are between 18 an#l years of age.

» These women underwent diagnostic hysterolaparosctpy infertility
purposes during the study period.

0 Exclusion Criteria

*  Women who were not willing to participate in theds were excluded from

the research.
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Data Collection Procedure

The data for this study was collected from the Depent of Obstetrics and
Gynecology at KLE’s Dr. Prabhakar Kore HospitaBealagavi. All infertile patients

scheduled for diagnostic hysterolaparoscopy duhegstudy period were included.

The collected data focused on several aspectsasidemographic factors (e.g., age,
duration, and type of infertility), baseline hornabrprofiles, and male evaluation

records related to infertility.

Additionally, intraoperative data were collectedicluding surgical findings and
specific parameters such as tubal occlusion, péaif dense pelvic adhesions,
endometriosis, abnormalities in the cervical camssdues within the uterine cavity,
ovarian and uterine abnormalities, and endomeigalies observed during the

hysteroscopy procedure.

Statistical Analysis

As an observational study, the analysis was aimexkplore the relationship between
different variables and cause for infertility. Ciowious quantitative variables, such as
age, years of infertility and BMI , will be summzed using mean and standard
deviation. Discrete variables, such as the presenaedsence of certain findings, will

be expressed using the median. The categoricaldkize presented as percentages.

To examine the association between clinical and adgaphic characteristics and
outcomes, Data was collected by using a structtopna. Data thus was entered in
MS excel sheet and analysed by using SPSS 24.rdBM USA. Qualitative data

was expressed in terms of percentages and propsrtiQuantitative data was

expressed in terms of Mean and Standard deviati®msociation between two
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Materials & Methods

qualitative variables was seen by using Chi sg&&selier's exact test . Descriptive
statistics of each variable was presented in teondviean, standard deviation,
standard error of mean. A p value of <0.05 was idemnsd as statistically significant

whereas a p value <0.001 was considered as higjtlifisant.

Visual representations of the data will be providadbugh graphs and charts to
effectively depict comparisons between the differsindy groups. The aim of this
methodology is to offer valuable insights into thiagnostic outcomes of
hysteroscopy and laparoscopy for infertility mamagat, ensuring robust statistical

analysis and thorough data collection.
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RESULTS

In this observational study total 62 cases of ifgr which met inclusion criteria

were evaluated for cause by Diagnostic Hysterotzguaopy.

Table 1: Type of Infertility Among Patients (n=62)

Type of infertility Number of Patients (n) Percent(%)
Primary 41 66.1
Secondary 21 33.9
Total 62 100.0

Figure 4: Pie chart of Type of Infertility Among Patients (Primary vs. Secondary)

Type of Infertility Among Patients

EPrimary B Secondary

Table 1 & Figure 4 categorizes patients based tertility type. 66.1% of patients

have primary infertility, while 33.9% have secondanfertility.
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Table 2: Association of Age Distribution by Type of Infertility (Primary vs. Secondary)

Age group Primary Secondary Total p
in years
n (n=41) % n (n=21) % | n(n=62) %
<=30 25 61.0 11 52.4 36 58.1 0.7
31-35 11 26.8 5 23.8 16 25.8
36-40 4 9.8 4 19.0 8 12.9
>40 1 2.4 1 4.8 2 3.2
Total 41 100.0 21 100.0 62 100.0

Figure 5: Bar chart of Age distribution by Type of Infertility (Primary vs. Secondary)
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Table 2 & Figure 5 represents the distribution afignts across different age groups.
The majority (58.1%) of patients are age®D years, followed by 25.8% in the 31-35
years group. It represents the age distributiopatients classified into primary and
secondary infertility groups. The majority of patie in both groups are age®0
years (61.0% in primary, 52.4% in secondary). Tagorof primary to secondary

patients is approximately equal in each age group.
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Table 3: Duration of years of Infertility by Type of Infertility (Primary vs. Secondary)

Years of Primary Secondary Total p
Infertility
n (n=41) % n (n=21) % n (n=62) %
<5 24 58.5 5 23.8 29 46.8 0.024
6 to 10 13 31.7 14 66.7 27 43.5
>10 4 9.8 2 9.5 6 9.7
Total 41 100.0 21 100.0 62 100.d

Figure 6: Bar chart of Duration (years) of Infertility by Typ e of Infertility (Primary vs.

Secondary)

Duration of Infertility by Primary and Secondarydaps

80 66.7
58.5

<5 61to 10 >10

EPrimary @ Secondary Duration of infertility

Table 3 & Figure 6 categorizes patients based enydars of infertility. 46.8% of
patients have been suffering from infertility fagss than 5 years, 43.5% of the
patients have been suffering from infertility fort® 10 years, and 9.7% have been
married for more than 10 years. The difference betw groups is statistically
significant (p = 0.024). The p-value of 0.024 iratis that the distribution of primary
and secondary patients significantly varies acrdi$erent durations of years of

infertility.
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Table 4: Consanguinity Status of Patients by Typefdnfertility (Primary vs. Secondary)

Consanguinity Primary Secondary Total p
n % n % n %
(n=41) (n=21) (n=62)
Non consanguinity 37 90.2 20 95.2 57 92| 0.405
2"degree 3 7.3 0 0.0 3 4.8
consanguinity
3degree 1 2.4 1 4.8 2 3.2
consanguinity
Total 41 100.0f 21 100.0] 62 100.0

Figure 7: Bar chart of Consanguinity Status of Pagnts by Type of Infertility

(Primary vs. Secondary)
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Table 4 & Figure 7 categorizes patients based osarmguinity. 92% of patients are

from non-consanguineous marriages, while 4.8% Hkdegree consanguinity, and

3.2% have lll-degree consanguinity. It comparessaoguinity in primary and

secondary infertility cases. The majority of pat#e(90.2% in primary, 95.2% in

secondary) are from non-consanguineous marriagedegtee consanguinity is

present in 7.3% of primary infertility cases, bbsant in secondary cases.
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Table 5: Menstrual Pattern by Type of Infertility (Primary vs. Secondary)

Menstrual Primary Secondary Total p
irregularities value
n % nn=21)| % [n({n=62)| %
(n=41)
REGULAR 21 51.2 16 43.2 37 59.7
IRREGULAR 20 43.9 5 18.2 25 40.3 0.093
TOTAL 41 100.0 21 33.9 62 100.0

Figure 8: Bar chart of Menstrual Pattern by Type of Infertility (Primary vs.

Secondary)
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Table 5 & Figure 8 represents the menstrual pattefrpatients. 59.7% of patients

have regular menstrual cycles, while 40.3% repwetgular menstrual cycles. This

suggests that a majority of the patients have ekgubenstrual cycles, with a

significant portion facing irregularities. Mensttuaegularities are more common in

primary infertility (43.9%) than in secondary intiéity (18.2%).
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Table 6: Association of BMI Distribution by Type of Infertility (Primary vs. Secondary)

BMI Primary Secondary Total p
grades
n (n=41) % n (n=21) % n (n=62) %
18.5-24.9 12 29.3 7 33.3 19 30.6 0.82
25.0-29.9 21 51.2 9 42.9 30 48.4
>30.0 8 19.5 5 23.8 13 21.Q
Total 41 100.0 21 100.0 62 100}0

Figure 9: Bar chart of BMI Distribution by Type of Infertility (Primary vs. Secondary)
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Table 6 & Figure 9 represents the BMI classificatal patients. 48.4% fall into the

overweight category (BMI 25.0-29.9), while 30.6%véa normal BMI (18.5-24.9).

The remaining 21.0% are classified as obese (BM0.®3 Comparing BMI

categories between primary and secondary infertgitoups. In both groups, the

majority of patients fall in the overweight categdi51.2% in primary, 42.9% in

secondary). Obesity is slightly higher in secondafertility cases (23.8%) than in

primary cases (19.5%).
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Table 7: Association of Comorbidities Status by Typ of Infertility (Primary vs. Secondary)

Comorbidities Primary Secondary Total p
n % n % n %
(n=41) (n=21) (n=62)
Hypothyroid 8 19.5 4 19.1 12 19.4 0.66
Nil 33 80.5 17 80.9 50 80.6
Total 41 100.0 21 100.0 62 10040

Figure 10: Bar chart of Hypothyroidism Status by Type of Infertility (Primary vs. Secondary)
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Table 7 & Figure 10 categorizes patients basedamocbid conditions. 19.4% of
patients have hypothyroidism, while 80.6% have eoorded comorbidities. It
compares hypothyroidism prevalence in primary aedosdary infertility groups.
19.5% of primary infertility cases and 19.1% of @edary infertility cases have
hypothyroidism. The majority of patients in bothogps have no comorbidities

(80.5% in primary, 80.9% in secondary).
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Table 8: Laparoscopy findings among patients (n=62)

Laparoscopic findings Number of Patients (n) Total%)

Fibroid 9 14.5

Uterine anomaly 2 3.2
Ovarian pathology 41 66.1
Hydrosalpinx 6 9.7

Tubal pathology 9 14.5
Peritoneum / adnexal Adhesion 17 27.4
Endometriosis 6 9.7

Figure 11: Bar chart of Distribution of Patients by Laparoscopic Findings

Distribution of patients by Laparoscopic findings
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Table 8 & Figure 11 represents laparoscopic finglimgnong patients. Ovarian

pathology is the most common finding, seen in 66.d%cases, followed by

peritoneal/adnexal adhesions (27.4%). Fibroids taihdl pathology are observed in

14.5% of patients each, while endometriosis anddsalpinx are noted in 9.7% of

cases. Uterine anomalies are the least commomgrati 3.2%.
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Table 9: Association of Uterine Findings by Type ofnfertility (Primary vs.

Secondary)
Uterus Primary Secondary Total p
n (n=41) % | n{n=21)| % |n(n=62)| %

Normal 34 82.9 17 81.0 51 82.3 0.9
Congenital anomaly 1 2.4 1 4.8 2 3.2
Intramural fibroid 3 7.3 2 9.5 5 8.1
Sub serosal fibroid 3 7.3 1 4.8 4 6.4

Total 41 100.0 21 100.¢ 62 100J)0

Figure 12: Bar chart of Uterine Findings by Type ofinfertility (Primary vs.

Secondary)
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Table 9 & Figure 12 presents uterine abnormalitbserved via laparoscopy in

patients. 82.3% of patients have a normal uterusilewcongenital anomaly —

unicornuate uterus were noted in 3.2% of the ptti€Bubserosal fibroids are present

in 6.4%, and intramural fibroids in 8.1%.
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Table 10: Association of Ovarian Findings by Type flnfertility (Primary vs.

Secondary)
Ovary Primary Secondary Total p
n (n=41) % | n(n=21) % nn=62)| %
Normal 13 31.7 8 38.1 21 339 0.8
Simple cyst 5 12.2 2 9.5 7 11.3
Hemorrhagic cyst 1 2.4 0 0.0 1 1.6
PCOM 15 36.6 9 42.9 24 38.7
Large ovarian cyst 1 2.4 0 0.0 1 1.6
Endometriotic cyst 3 7.3 2 9.5 5 8.1
Tuboovarian mass 2 4.9 0 0.0 2 3.2
Paraovarian cyst 1 24 0 0.0 1 1.6
Total 41 100.0 21 100.0 62 10040

Figure 13: Bar chart of Laparoscopic Ovarian Findings by Type of Infertility

(Primary vs. Secondary)
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Table 10 & Figure 13 represents ovarian patholodietected through laparoscopy.
38.7% of patients have polycystic ovarian morphpl@@COM), while 33.9% have

normal ovaries. Simple cysts (11.3%) and endontetrioysts (8.1%) are also
observed. Less frequent conditions include tubaiamamass (3.2%), paraovarian
cyst (1.6%), and large ovarian cyst (1.6%).It catemps ovarian abnormalities in
primary and secondary infertility groups. Polycgstivarian morphology (PCOM) is
present in 36.6% of primary cases and 42.9% of by cases. Simple cysts
(12.2% in primary, 9.5% in secondary) and endorottricysts (7.3% in primary,

9.5% in secondary) are noted.
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Table 11: Association of Fallopian Tube Findings ¥ Type of Infertility

(Primary vs. Secondary)

Fallopian tube Primary Secondary Total
nn=41)| % n (n=21) % n((n=62)| %
Normal 28 68.3 19 90.5 47 75.8
Hydrosalpinx 4 9.8 2 9.5 6 9.7
Beaded appearance 3 7.3 0 0 3 4.8
Others 6 14.6 0 0 6 9.7
Total 41 100.0 21 100 62 100

Figure 14: Bar chart of Laparoscopic Fallopian TubeFindings by Type of

Infertility (Primary vs. Secondary)
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Table 11 & Figure 14 categorizes fallopian tubelifiiys observed during laparoscopy
,a normal appearance of the fallopian tubes wasreed in the majority of cases
(75.8%), with higher prevalence in the secondafgriiity group (90.5%) compared
to the primary group (68.3%). Other findings ird#u- fimbrial cysts seen in 4.8% of
patients , while tubo-ovarian mass (3.2%) and tarsutubes (1.6%) are less frequent.
It compares fallopian tube conditions in primarydasecondary infertility cases.
Normal tubes were observed in 68.3% of primary riilfiy cases and 90.5% of
secondary infertility cases. Hydrosalpinx was pnése 9.8% of primary and 9.5% of

secondary cases.
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Table 12: Association of Chromopertubation Findingsy Type of Infertility
(Primary vs. Secondary)

Chromopertubation Primary Secondary Total p value
nin=41)| % |n(n=21)| % |n((n=62)| %

B/L Spillage noted 27 65.9 16 76.2 43 69.4 0.29
U/L Spillage noted 5 12.2 4 19.0 9 14.5

NO Spillage noted 6 14.6 1 4.8 7 11.3

Not done (cervical 3 7.3 0 0.0 3 4.8

stenosis )
Total 41 100.0 21 100.0 62 10040

Figure 15: Bar chart of Chromopertubation Findings by Type of Infertility
(Primary vs. Secondary)
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Table 12 & Figure 15 represents the results of mioertubation testing. 69.4% of

patients show bilateral spillage, indicating opelmets. Unilateral spillage was noted in

14.5%, while 11.3% show no spillage. In 4.8% ofesasthe test cound not be

performed.lt shows tubal patency results using romertubation in primary and

secondary infertility cases. Bilateral spillage wasted in 65.9% of primary and

76.2% of secondary cases. No spillage is obsemet#4i6% of primary cases and

4.8% of secondary cases.
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Table 13: Association of Pelvic Adhesions Detectdaliring Laparoscopy in

Primary and Secondary Infertility

Peritoneal Primary Secondary Total P
Adhesions

n (n=41) % nn=21)| % n(n=62) %

Present 10 24.4 7 33.3 17 27.4 0.65
Absent 31 75.6 14 66.7 45 72.6
Total 41 100.0 21 100.0 62 100.0

Figure 16: Bar chart of Peritoneal Adhesions Obsermd by Type of Infertility

(Primary vs. Secondary)
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Table 13 & Figure 16 categorizes patients basedthen presence of peritoneal
adhesions. Peritoneal adhesions were noted in 2@f4#%e patients, while 72.6% do
not show adhesions. 24.4% of primary infertilitysea and 33.3% of secondary

infertility cases had peritoneal adhesions.
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Table 14: Association of Incidence of Endometriosi®bserved During

Laparoscopy by Type of Infertility (Primary vs. Semndary)

Endometriosis Primary Secondary Total P
n (n=41) % n(n=21) % n(n=62) %

Present 6 14.6 0 0.0 6 9.7 | 0.08
(acc. To ARSM) 4 9.7 0 0.0 4 6.5

Grade 1 2 4.9 0 0.0 2 3.2

Grade 4

Absent 35 85.4 21 100.( 56 90.3

Total 41 100.0 21 100.0 62 100.0

Figure 17: Bar chart of Endometriosis by Type of Idertility (Primary vs. Secondary)
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Table 14 & Figure 17 represents endometriosis ifleason based on ARSM grading

amoung patients. 9.7% of patients have Grade 1 meettmsis, while 4.9% have

Grade 4 endometriosis. The remaining 90.3% of pttihave no evidence of

endometriosis. 14.6% of primary infertility caseavé endometriosis, whereas no

secondary infertility cases show endometriosis.
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Table 15: Hysteroscopic Findings Among Patients (r 62)

Hysteroscopic findings Total (n) Total (%)
Cervix 4 6.4
Uterine Cavity 10 16.1
Endometrium 8 12.9

Figure 18: Pie chart of Hysteroscopic Findings by ig& (Cervix, Uterine, Endometrium )
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Table 15 & Figure 18 represents hysteroscopic figsli 16.1% of patients have
uterine abnormalities, 12.9% have endometrial abatbties, and 6.4% show cervical

abnormalities.
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Table 16: Association of Cervical Findings via Hysiroscopy among patients by

Type of Infertility (Primary vs. Secondary)

Cervix Primary Secondary Total P
n (n=41) % n(n=21)| % n (n=62) %
Normal 38 92.7 20 95.2 58 93.5 0.53
Polyps 2 4.9 0 0.0 2 3.2
Stenosis 1 2.4 1 4.8 2 3.2
Total 41 100.0 21 100.0 62 100.¢

Figure 19: Bar chart of Cervical Findings by Type & Infertility (Primary vs. Secondary)
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Table 16 & Figure 19 represents cervical findinggam hysteroscopy in primary and
secondary infertility groups. No cervical abnormalvas observed in the majority of
cases in both groups (93.5% overall), cervical pel{3.2%) were observed only in
primary infertility cases, while cervical stenosias present in both groups at a low
frequency (3.2%), suggesting that cervical abnatmal are relatively uncommon

contributors to infertility in this study.
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Table 17: Association of Uterine Cavity Findings \a Hysteroscopy among

patients by Type of Infertility (Primary vs. Secondary)

Uterine Cavity Primary Secondary Total P
Findings n (n=41) % n(n=21)| % |n({M=62) %
Normal 31 75.6 13 61.9 44 70.9 0.8

Endometrial Polyp 4 9.7 4 19.0 8 12.9

Uterine Synechiae 2 4.9 1 4.7 3 4.8

Unicornuate Uterus 1 2.4 1 4.7 2 4.8

Complete Septate 1 2.4 0 0.0 1 1.6
Uterus

Partial Septate 1 2.4 1 4.8 2 3.2

Uterus
Hysteroscopy could 1 24 1 4.8 2 3.2
not be done
Total 41 100.0 21 100.(¢ 62 100/0

Page 54



Results

Figure 20: Bar chart of Uterine Cavity Hysteroscopc Findings by Type of

Infertility (Primary vs. Secondary)
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Table 17 & Figure 20 Categorizes abnormalities wvithe uterine cavity observed in
hysteroscopy of total, 70.9% of patients have anabruterine cavity, while 12.9%
have endometrial polyps. Synechiae (4.8%), pasggtum (3.2%), unicornuate uterus
(3.2%), and complete septum (1.6%) is less fredyefiserved. Hysteroscopy was
not performed in 3.2% of cases. The distributiorutdrine cavity findings between
the Primary and Secondary groups shows no significhfference (p = 0.82),

indicating comparable anatomical profiles.
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DISCUSSION

Type of Infertility (Table 1)

In our study, among the 62 infertile patients estdd, 41 (66.1%) had primary
infertility and 21 (33.9%) had secondary infenilitindicating a predominance of
primary infertility among women seeking clinicaladwation.

A study by Gupta et al. (2020) at a tertiary caeater in northern India reported a
comparable distribution, with 68.7% of women prasenwith primary infertility and
31.3% with secondary infertilit§

A study by Adegbola et al. (2021) in Nigeria foutmét among 320 infertile women,
63.1% had primary infertility, while 36.9% had sadary infertility”’.

A study by Singh et al. (2021) in eastern Indiaesbsd primary infertility in 65.5%
and secondary infertility in 34.5% of 250 womereatting infertility clinics®.

A study by Mascarenhas et al. (2019), utilizing Dgmaphic and Health Survey
(DHS) data from 190 countries, noted that primarfertility is more prevalent in
high-income and urbanized regions (2.5-5%), wheloadary infertility dominates in
low-income settings such as sub-Saharan Africapamts of South Asia, accounting
for up to 70% of infertility casés

A study by Boivin et al. (2022), based on a syst@n@view, suggested that the
higher clinical presentation of primary infertilithay be influenced by behavioral
patterns, as women with primary infertility tend f¢eek care earlier—within 2—-3
years—compared to those with secondary infertityyo often present after 5-7

years®.
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Demographic Characteristics (Table 2-3)

In our study, the majority of infertile women weaged<30 years (58.1%), with
61.0% of patients in the primary infertility grougnd 52.4% in the secondary
infertility group falling in this category. Mean ges of infertility (overall) = 5.8 years.
This indicates that infertility evaluation is comniyp sought by younger women in
their reproductive years.

A study by Jain et al. (2023) highlighted that wagbnsultation for infertility is
increasing among younger couples, with a mean £i86.4 years among women with
primary infertilityst.

In our study, only 3.2% (n=2) of all patients waiged above 40 years, indicating that
most women seek infertility treatment within a bigically favorable age window.

A study by Verma et al. (2022) also reported thamen over 40 constituted less than
5% of the infertility cases in their coh@rt

The age distribution between primary and second#gytility groups in our study
was not statistically significant (p = 0.7), sudiyes a similar age range of

presentation across both groups.

In our study, nearly half the patients (46.8%) baén infertile for less than 5 years,
while 43.5% had a duration of 6 to 10 years, anly 7% had infertility lasting
more than 10 years.

A study by Mishra et al. (2022) reported that 520vomen presented within 5 years
of infertility, aligning closely with our finding&.

In our study, a statistically significant asso@atiwas observed between duration of
infertility and type of infertility (p = 0.024).

Among those with primary infertility, 58.5% had laoster duration (<5 years), while

in the secondary infertility group, 66.7% had agenduration (6—10 years).
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This suggests that secondary infertility patiengg/rdelay evaluation, possibly due to
a previous conception and the perception of presefertility.

A study by Kumar et al. (2021) found that womenhwaecondary infertility typically
delayed seeking treatment compared to those wirthapy infertility, often presenting

after more than 5 years of trying to concéive

Consanguinity (Table 4)

In our study, the overall prevalence of consanguiamong infertile women was 8%,
comprising 4.8% second-degree and 3.2% third-deggledionships. Consanguinity
was slightly more common in the primary infertiliggoup, although this difference
was not statistically significant (p = 0.405).

A study by Al-Turki (2019) conducted in Saudi Arabieported that 10-15% of
infertile patients were in consanguineous marridges

The study observed a stronger association betwessaoguinity and primary
infertility, attributing this link to potential irgrited autosomal recessive disorders that
may impair reproductive function.

A study by Naeem et al. (2021) in Pakistan alsmtifled consanguinity as a

contributing factor in female infertility.

Menstrual Pattern (Table 5)

In our study, menstrual irregularities were momgtrently observed in women with
primary infertility (43.9%) compared to those witiecondary infertility (18.2%),
although the difference did not reach statistiggiificance (p = 0.093).

A study by Sharma et al. (2020) reported that ul&g menstruation, commonly
associated with ovulatory dysfunction and polyaystvary syndrome (PCOS), was

significantly more prevalent among women experieg@rimary infertility”.
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A study by Teklu et al. (2019) found that up to 4Q@% patients with primary

infertility reported menstrual cycle irregularty

BMI and Comorbidities (Table 6—7)

In our cohort, BMI analysis revealed that nearlyf lvh the patients (48.4%) were
overweight (BMI 25-29.9), and 21.0% were obese (Bi@0). Obesity was slightly
more common in the secondary infertility group 88) compared to the primary
group (19.5%), though the difference was not stesiy significant (p = 0.82).

A study by Kafy et al. (2022) reported similar finds in Bangladesh, where 46% of
infertile women were overweight and 18% obsgse

A study by Chavarro et al. (2019), involving muléipcountries, concluded that
overweight and obesity negatively affect ovulatiomplantation, and live birth
rates’.

Comorbidity analysis in our study showed that higgadidism was present in 19.4%
of the total cohort, with nearly equal distributidoetween primary (19.5%) and
secondary (19.1%) infertility groups (p = 0.66).

A study by Rao et al. (2021) found a 15-20% prewadeof hypothyroidism among
infertile womerit.

A study by Dasari et al. (2023) also found no digant difference in thyroid
dysfunction prevalence between the two types oértility, consistent with our

observation®.

Laparoscopic Findings in Infertile Patients (Table8)
In our study, the most common laparoscopic findamong infertile women was
ovarian pathology, seen in 66.1% (n=41) of thegudas.
A study by Priyadarshini et al. (2022) reported rasa abnormalities in 60% of

infertile women undergoing laparoscopy in Southdfd
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In our study, peritoneal or adnexal adhesions vierad in 27.4% (n=17) of patients,
making it the second most common pathology.

We observed fibroids and tubal pathologies in 14d3%atients each.

In our cohort, endometriosis and hydrosalpinx weaeh present in 9.7% (n=6) of
cases.

Uterine anomalies were the least common laparosdopling in our study, seen in

3.2% (n=2) of patients, which was unicornuate geru

Uterine Findings in Relation to Type of Infertility (Table 9)

In our study, a normal uterus was observed in 82(8%b1) of patients overall,
including 82.9% of women with primary infertilitynd 81.0% with secondary
infertility.

A study by Bafna et al. (2022) also found that gamiy of women had a normal
uterus, with no significant difference between m@ign and secondary infertility
group$g*.

Intramural fibroids were observed in 8.1% (n=5)oof patients—slightly higher in
secondary infertility (9.5%) than in primary (7.3%)

Bafna et al. (2022) reported a similar prevalenfcmtbamural fibroids, ranging from
8% to 10% among infertile womén

Subserosal fibroids were seen in 6.4% (n=4) ofpatients, with a slightly higher rate
in primary infertility (7.3%) compared to second#y8%).

Bafna et al. also found subserosal fibroids in 5-@%omen with infertility*.
Congenital uterine anomalies were noted in 3.29%2)of patients in our study—one
in each infertility group, especially unicornuate.

Tavakkoli et al. (2019) reported a comparable ieocze of 3.1% for Mullerian

anomalies in infertile womén

Page 60



Discussion

In our study, the difference in uterine pathologstween primary and secondary
infertility was not statistically significant (p 8:92).
Chitra et al. (2020) similarly found no significaveriation in uterine abnormalities

when comparing primary and secondary infertilitgugrs.

Ovarian Findings by Type of Infertility (Table 10)

In our study, ovarian abnormalities were observedaisignificant proportion of
infertile women, with only 33.9% showing normal oea. The most common finding
was polycystic ovarian morphology (PCOM), seen &17% of patients—36.6% in
women with primary infertility and 42.9% in thosethvsecondary infertility. Other
observed abnormalities included simple ovariany&fl.3%), endometriotic cysts
(8.1%), and tubo-ovarian masses (3.2%). Less freduedings included hemorrhagic
cysts, large ovarian cysts, and paraovarian cgatsh noted in approximately 1.6% of
the cohort.

Nayak et al. (2020) reported the presence of PCOMU.2% of infertile women
undergoing laparoscofsy

Sowmya et al. (2020) observed PCOM in 37.6% ofepdsi presenting with primary
infertility 77.

PCOM is widely associated with oligo-ovulation arttlocrine dysfunction.

Parasar et al. (2022) documented endometriotics dgstdometriomas) in 9-12% of
infertile women evaluated via diagnostic laparoséop

Patel et al. (2019) found simple ovarian cysts 5% of women assessed for
infertility 7.

Mahmoud et al. (2021) reported tubo-ovarian magses-4% of infertile women,
often associated with pelvic infections or endorosis®.

Kavitha et al. (2021) concluded that although tygetof ovarian abnormality may
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vary, the overall frequency is comparable betweéeriility types?.
In our data, the distribution of abnormalities skdwno statistically significant

difference between the two groups (p = 0.87).

Fallopian Tube and Chromopertubation Findings (Tabke 11-12)

In our study, fallopian tube evaluation using lays&opy revealed that 75.8% of the
62 patients had normal fallopian tubes, with a &igproportion observed in the
secondary infertility group (90.5%) compared to themary infertility group
(68.3%). Although the difference was not statidljcaignificant (p = 0.4), this
distribution supports existing observations thdiatupathology is more frequently
associated with primary infertility.

Hydrosalpinx was detected in 9.7% of patients, védth almost equal distribution
between primary (9.8%) and secondary (9.5%) idfgrtigroups. A beaded
appearance of the fallopian tubes, indicative afoolt infections such as genital
tuberculosis, was observed exclusively in the prynafertility group (7.3%).

Yu et al. (2020) found tubal blockages in 28% ofwem with primary infertility and
16% in those with secondary infertifity

Oliveira et al. (2021) reported hydrosalpinx in3%. of infertile women undergoing
laparoscop¥.

Aggarwal et al. (2022) found a 12% prevalence dfatubeading among women
diagnosed with genital tuberculosis

Banerjee et al. (2019) identified tubal beading erfoequently among women with no
prior conception histofy.

Chromopertubation revealed bilateral spillage it48® of cases, unilateral in 14.5%,

and no spillage in 11.3%.
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Sharma et al. (2020) found bilateral tubal patencyapproximately 70-75% of
infertile women.

Dhananjay et al. (2021) reported unilateral spdlag10—15% of patierfts

Goyal et al. (2019) observed complete tubal bloekag 9-13% of women
undergoing chromopertubatitn

In our study, the procedure could not be compléateti8% of cases.

Pelvic Adhesions and Endometriosis (Table 13-14)

In our study, pelvic adhesions were observed iA%7of infertile women undergoing
diagnostic laparoscopy, with a higher proportioersén the secondary infertility
group (33.3%) compared to the primary group (24.48#hough this difference was
not statistically significant (p = 0.65), the prese of adhesions in nearly one-third of
patients suggests a clinically relevant burdenti@darly in cases of unexplained
infertility. These findings suggest that peritonemdhesions may contribute to
mechanical infertility by distorting pelvic anatomympeding oocyte pick-up, or
altering tubal function.

A study by El-Tabbakh et al. (2020) reported pekithesions in 29.8% of women
undergoing laparoscopy for infertility, with sligyt higher prevalence among
secondary infertility cas&s

A study by Kaur et al. (2022) reported that in casé primary infertility, pelvic
adhesions were frequently linked to subclinical a@ndtriosis or chronic
inflammatior°.

A systematic review by Ahmad et al. (2023) conctutieat peritoneal adhesions were
present in 20—40% of infertile women undergoingalascopy, with a slightly higher

incidence among secondary infertility c&ées
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In our study, endometriosis was identified in 14.G6% patients with primary
infertility, while no cases were noted among thesth secondary infertility. Based
on the revised American Society for Reproductivedidime (ASRM) classification,
9.7% were classified as Grade 1 and 4.9% as Gradéhbugh the association was
not statistically significant (p = 0.08), the trersiggests a higher burden of
endometriosis among women with primary infertility.

A study by Parasar et al. (2022) found endomegiasi 15-20% of women with
unexplained primary infertility, mostly in Staged 1175

A study by Vercellini et al. (2019) reported a sfgrantly higher prevalence of
endometriosis in women with primary infertility cpared to those with secondary
infertility °1.

A study by Gupta et al. (2020) observed endomasrios only 2% of secondary
infertility cases, compared to over 18% in primanfertility.

A study by Roman et al. (2021) highlighted thatesev(Grade 4) endometriosis is
often associated with extensive pelvic adhesiongrian endometriomas, and

anatomical distortiof.

Hysteroscopic Evaluation of Uterine and EndometrialPathologies by Type of
Infertility (Table 15)

In our study, hysteroscopic findings related to thierine cavity were evaluated
among 62 infertile women, and the abnormalitieseneategorized based on the type
of infertility. A normal uterine cavity was obsed/en 70.9% of patients, with a
slightly higher proportion in the primary infertifi group (75.6%) compared to the
secondary group (61.9%). However, this differenee wot statistically significant (p

= 0.82).
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A study by Jindal et al. (2021) reported endomepa@yps in 10-15% of infertile
women undergoing hysteroscépy

These findings were particularly noted in womerhvgtior uterine procedures or age-
related endometrial changes, aligning with the %@ 8revalence observed in our
cohort—9.7% in primary and 19.0% in secondary iiifey.

A study by Sharma et al. (2020) identified utersyaechiae in approximately 5% of
infertile women.

Our study showed a similar distribution, with syhiee present in 4.8% of patients—
4.9% in the primary group and 4.7% in the secondamoyp.

A study by Pansky et al. (2022), supported by figdi from Chan et al. (2020),
reported a 3-5% prevalence of congenital uterir@maties, including unicornuate
and septate uterus, among infertile woPhé&n

In our study, such anomalies were detected in 908%atients, with unicornuate
uterus and septate uterus (partial and completd) eamprising 4.8%.

Hysteroscopy could not be done in 3.2% of our padie-one from each infertility
group—due to cervical stenosis. This limitationc@nsistent with data from other

large hysteroscopic series, where failure rategedetween 2—4%.

Cervical Findings via Hysteroscopy by Type of Infetility (Table 16)

In our study, cervical findings assessed via hgstwpy revealed that the majority of
patients (93.5%) had no visible cervical abnorreslit

Cervical polyps were noted in 3.2% of patients/esiwely among those with primary
infertility (4.9%), while cervical stenosis was ebged in 3.2% of cases, one each in
the primary and secondary infertility groups. Thsence of a statistically significant
difference between the groups (p = 0.53) suggdwets dervical abnormalities are

relatively uncommon contributors to infertility aur population.
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A study by Nigam et al. (2020) reported cervicasides in 5-7% of women
undergoing hysteroscopy during infertility worktp

A study by Oliveira et al. (2019) identified ceralicpolyps in 2.5-4% of infertile
womeri’.

A study by EI-Hammady et al. (2021) reported cealgtenosis in approximately 3%

of women undergoing hysteroscopic evalu&tion

Uterine Cavity Findings via Hysteroscopy by Type ofnfertility (Table 17)

In our study, uterine cavity abnormalities wereniifeed via hysteroscopy in 29.1%

of the total patients, while 70.9% showed a nomatatine cavity. Among the detected
abnormalities, endometrial polyps were the mostjfemt, present in 12.9% of

patients, followed by uterine synechiae (4.8%),camuate uterus (4.8%), partial
septate uterus (3.2%), and complete septate uteial).

A study by Jindal et al. (2021) reported a 10-15%valence of endometrial polyps
in infertile women undergoing diagnostic hysterqscé

A study by Sharma et al. (2020) observed uterimeslyiae in approximately 5% of

infertile women.

A study by Pansky et al. (2022) and another by Ghaal. (2020) reported congenital
uterine anomalies in 8-10% of infertile worfen.

A study by Di Spiezio Sardo et al. (2019), throagimeta-analysis, found that uterine
abnormalities were present in approximately 30—8&&%afertile womer?.

Interestingly, hysteroscopy could not be perforrme®.2% of patients in our study,

most likely due to anatomical challenges such asrsecervical stenosis or distortion

of the uterine cavity.
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CONCLUSION

The comprehensive evaluation of infertile women ador study using both
hysteroscopic and laparoscopic approaches has leevestical insights into the

distribution and prevalence of reproductive trami@malities.

Notably, ovarian pathologies were among the mostroon findings, with polycystic
ovarian morphology (PCOM) observed in nearly 39%pafients. This underscores
the importance of hormonal evaluation and ovulatorgnitoring, especially in
women presenting with menstrual irregularities amdlatory dysfunction, as PCOM
remains a major contributor to anovulatory inféstil Importantly, the distribution of
PCOM did not differ significantly between primargdasecondary infertility groups,

reaffirming its broad clinical relevance acrosgatiént infertility presentations.

Endometriotic cysts and tubo-ovarian masses, thdegh frequent, were clinically
significant and more closely associated with priynanfertility. These findings
emphasize the importance of identifying chronicvigelpathology, particularly in
patients with a history suggestive of subclinicaflammation, pelvic pain, or
dysmenorrhea. The detection of endometriosis, ekaly among women with
primary infertility in our study, supports existirgyidence that endometriosis is a
predominant factor in this group and often undeydased without surgical
visualization. The presence of Grade IV endomeagiosa subset of patients further
illustrates the advanced disease burden and itenpak impact on spontaneous

conception, tubal function, and ovarian reserve.

The study also revealed a substantial burden aheteavity abnormalities, including
endometrial polyps, intrauterine synechiae, andgeoital anomalies such as

unicornuate and septate uterus. Hysteroscopy préwede a valuable diagnostic
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modality, detecting abnormalities in nearly 30%pattients—many of which were
missed on non-invasive imaging. The identificatadrstructural uterine anomalies in
both primary and secondary infertility groups, el significant statistical
difference, reinforces the idea that intrauteriaghplogies are equally relevant across
infertility types. These abnormalities, though of@orrectable, have the potential to
impair implantation, increase miscarriage rates, @mmplicate assisted reproductive

procedures if left undiagnosed.

Cervical abnormalities were relatively uncommonour cohort, with only 6.4% of
patients presenting with either polyps or stenoBw#hile these lesions were not
significantly different between primary and secawdanfertility groups, their
potential to interfere with embryo transfer, spemmgration, or IUl should not be
overlooked, particularly in the context of failedRA cycles. The use of hysteroscopy
enabled direct visualization and the opportunity immediate intervention, thus
minimizing future procedural complications.The asseent of fallopian tubes via
laparoscopy and chromopertubation revealed thaal tatbnormalities, including
hydrosalpinx, tubal beading, and unilateral or teilal blockage, were more
commonly associated with primary infertility. Biéatl tubal block was present in
11.3% of patients, with a markedly higher incideic¢he primary infertility group.
These findings are consistent with global literatand highlight the importance of
tubal evaluation, especially in women who have nes@nceived. Moreover, the
presence of beaded tubes and other structuralrtilist® may indicate chronic
infections such as genital tuberculosis, which ico@s to be a relevant cause of

infertility in endemic regions.

Pelvic adhesions were observed in 27.4% of patiegain more commonly among

women with secondary infertility, possibly due toop obstetric events, surgeries, or
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infections. However, a significant number of prigainfertility patients also

presented with adhesions, which were often linkeatridometriosis or subclinical
inflammatory processes. The multifactorial natur@elvic adhesions and their silent
presentation underscore the need for laparoscopynéxplained infertility cases,

where imaging modalities may fall short in detegtperitoneal pathology.

The role of comorbid conditions, such as hypothdissn and obesity, was also
examined. Our study found hypothyroidism in ne@0¢6 of patients, with an equal
distribution across infertility types. This suppothe critical role of thyroid function

in the hypothalamic-pituitary-ovarian axis and segfg routine endocrine screening
for all infertile women. Additionally, nearly 709 women were either overweight or
obese, further complicating reproductive outconié® impact of excess body weight
on ovulation, endometrial receptivity, and hormobalance reinforces the need for

lifestyle and metabolic optimization as part otifégy treatment planning.

Consanguinity was present in 8% of patients, moramonly in primary infertility,
though not statistically significant. Genetic coelitsg should be considered in
populations where consanguineous marriages are oamgiven the potential for

autosomal recessive conditions affecting fertility.

Overall, our findings highlight the multidimensidnaature of female infertility,

where structural, endocrine, inflammatory, and g¢jenfactors often coexist. The

comparable distribution of many abnormalities asrgwimary and secondary
infertility groups suggests that a standardizedpm@hensive diagnostic approach—
including both hysteroscopy and laparoscopy—is ardad for all patients. Routine
inclusion of these minimally invasive techniques émprove diagnostic accuracy,
allow for simultaneous therapeutic interventiond amhance the personalization of

fertility treatment plans.
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This study, however, has certain limitations. Fitsie sample size was relatively
small, which may limit the generalizability of tfiadings. Second, as a single-center,
hospital-based study, the patient population may represent the broader
demographic and geographic variations that infleenmfertility patterns.
Additionally, male factor infertility was not evalted in parallel, which may have
contributed to an incomplete understanding of cedgalsed infertility. Lastly, while
laparoscopy and hysteroscopy provide valuable distim insights, the subjective
interpretation of findings and operator variabilitay introduce potential bias. Future
multicentric studies with larger sample sizes arausion of male partner evaluation

are recommended to validate and expand upon thetiags.
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SUMMARY

This study offers a detailed evaluation of anat@iénd pathological findings among
infertile women using diagnostic hysteroscopy am@aloscopy. Among the 62
women evaluated for infertility, 66.1% presentedthwprimary infertility, while
33.9% had secondary infertility. The majority oftipats (58.1%) were aged30
years, with a significant proportion (46.8%) expeding infertility within five years
of marriage . Non-consanguineous unions were predint) accounting for 92% of
cases. Menstrual irregularities were more freqyemtbserved in the primary
infertility group (43.9%) compared to the secondgrpup (18.2%). In terms of
nutritional status, 48.4% of patients were ovenligigind 21.0% were obese, based
on BMI classification. Hypothyroidism was the maesmmon comorbidity, present in

19.4% of the study population.

Ovarian abnormalities were the most common findinggh PCOM observed in
38.7% of cases, followed by simple and endometriatysts. These ovarian
pathologies were similarly distributed across bptimary and secondary infertility

groups.

Hysteroscopy identified uterine cavity abnormaditin 29.1% of patients, with
endometrial polyps, uterine synechiae, and congleaitomalies such as unicornuate
and septate uterus being the most prevalent. Géndabnormalities were rare,
affecting only 6.4% of the cohort, with cervical lyyjgs and stenosis identified

exclusively in primary infertility or evenly disbuted, respectively.

Fallopian tube evaluation revealed that tubal gatiyowas more common in primary
infertility. Hydrosalpinx, beaded tubes, and otlmormalities were present, and

chromopertubation showed that 11.3% of patients Whitederal tubal block, mostly
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among those with primary infertility. Pelvic adhass were observed in 27.4% of
cases, particularly among women with secondaryrtitifg or a history of surgery or

infection.

Endometriosis was identified exclusively in thenpary infertility group (14.6%),

with both mild (Grade 1) and severe (Grade 4) stagpresented.

This comprehensive evaluation underscores thecakitiole of hysteroscopy and
laparoscopy in infertility workups. The detectidncorrectable intrauterine and pelvic
abnormalities, often missed on imaging, supports ihtegration of minimally

invasive diagnostics into standard infertility prools. The findings also highlight the
multifactorial etiology of infertility, necessitaitj a holistic, personalized, and

evidence-based approach to patient care.
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ANNEXURE — | - INFORMED CONSENT FORM

“Role of Hysterolaparoscopy for the Diagnosis of Faale Infertility — a one year

hospital based observational study”

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Introduction: Infertility is a common disorder affecting many omven.
Hysterolaparoscopy is a tool to diagnose her withimmal invasion and treat her in
the same operative settirgxplanation of procedure: Detailed history will be taken.
Diagnostic hysterolaparoscopy intra-op findingsrg&al interventions done and
complications will be noted. The findings will théxe correlated with the cause of

infertility and the outcomes are studied.

Withdrawal from participation in the study: Participation in this study in
voluntary. You will be free to decide whether tatmapate in this study or continue
participation once enrolled. In case you decid®itham' decision to the principal

investigator.

Possible benefits from participating in the study:You will not get any benefits by

participating in this study. The data gathered wélp population at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coddd,
prevent any person to identify you. Your identitylmever be revealed. The data
collected from you will be kept confidential andlymprocessed or aggregated data

will be used for publication.
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Financial incentives: You will not receive any payment for participatimg this
study. Cost of investigations done during the ceu$ study will be paid by the

Participant.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisteedscientific purpose and or

presented to scientific groups. However, your itentill never be revealed.

Questions:In case of any questions with regard to this stydw are free to contact:
If you have any question or complaints with regard/our right as study participant
you may contact Dr Harsha Hegde, Chairperson, &tliommittee of INMC, 0831
2473777 Extension 4052. Legal rights: By signing tbonsent form, we are not

waving any of your legal rights.
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CONSENT STATEMENT

I am making a voluntary decision to participate the study: “Role of
Hysterolaparoscopy for the Diagnosis of Female Infélity — a one year hospital
based observational study”.My signature below indicates that | have decided t
participate and | have read the information prodidgbove or the information
provided above has been read to me in the langtiegel understand best. | was
given the opportunity to ask questions and thay thave been answered to my

satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE — Il - PROFORMA

DATA COLLECTION INSTRUMENT

PART I: CONTACT INFORMATION

sampLe no. - LU L I e
Age : DD (in years)

In patient no. (IPNO.)_| e e

Date of admission L] L_JL_1L I ]|

Provisional DiagnosisatAdmissioIl " “ “ “ ” ” “ “ " ” I

Primary infertility|:’ eBondary infertilityD

Procedure underwent_: DIAGNOSTIC HYSTEROLAPAROSGQOP

PART II: FEMALE MEDICAL HISTORY AND INFORMATION

pay of cycle: - IL I 1]

owe - I T E ]

Married life: - HEN (inyrs) L] CM [] N2 CM [] FPcm
Cycle - D Regular |:| Irregular

Obstetric Score: G P L A D

Significant family history - YES NO

If yes (details):

Significant personal history - YES NO

If yes (details ) :

Significant past history - YES NO

Page 87



Annexures

If yes (detalils) :

Significant prior infertility treatment - YES NO

If yes (details):

ON EXAMINATION

HEIGHT -

WEIGHT —

BMI -

HYSTERO-LAPAROSCOPIC FINDINGS:

LAPAROSCOPIC REPORT:

FEATURES FINDINGS

UTERUS - SIZE |:’ NORMAL |:, ABNORMAL

(] FIBROID
1. NUMBER -
2. SIZE -
3. POSITION -
4. OTHERS -
SPECIFY :

[] UTERINE ANOMALIES
[1 BICORNUATE
LT UNICORNUATE
L] ARCUATE
[ ] OTHERS -
SPECIFY :

L1 ADHESIONS -
1. POSITION —
SPECIFY :
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[L] ENDOMETRIOTIC SPOTS

] OTHERS
SPECIFY
LEFTFALLOPIAN | [ | NoRwmAL L] ABnoRMAL
TUBE
] OEDEMATOUS /HYDROSALPINX
] BEADED APPEARANCE
] TORTOUS
] PERITUBAL ADHESIONS
[ OTHERS
SPECIEY
PROCEDURE DONE -
RIGHT [ NormAL [ | ABNORMAL

FALLOPIAN TUBE

[ ] OEDEMATOUS / HYDROSALPINX
[ ] TORTOUS
[ ] BEADED APPEARANCE
[ | PERITUBAL ADHESIONS
[ ] OTHERS
SPECIFY :

PROCEDURE DONE -

LEFT OVARY

|:| NORMAL |:| ABNORMAL

L1 PCOS

L1cCysT

L1 ENDOMETRIOTIC / HEMORRHAGIC
[] OTHERS
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SPECIFY :

PROCEDURE DONE -

5. RIGHT OVARY [ ] NorMAL

L] PCOS
Llcyst

[ ] OTHERS

SPECIFY :

|:| ABNORMAL

[ 1 ENDOMETRIOTIC / HEMORRHAGIC

PROCEDURE DONE -

6. PERITONEUM |:| NORMAL

|:| ABNORMAL

CHROMOPERTUBATION DONE

1. LEFT SIDE FT

SPILLAGE

[l ves LJ no

2.| RIGHT SIDE FT |:| YES \:| NO
SPILLAGE
9. OTHERS

HYSTEROSCOPY REPORT:

INDICATION OF THE PROCEDURE: I:I INFERTILITY

DSUSPECTED MULLERIAN ANOMALY

|:] OTHER:

EQUIPMENT USED: HYSTEROSCOPE:

DISTENSION MEDIA: |:| SALINE D GLYGBIE
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VAGINOSCOPYD NORMAL I:IABNORMAL (FINDINGS)

CERVIX: D NORMAL DABNORMAL (FINDINGS)

CERVICAL CANAL: D OPEN D STENOTIC

MORPHOLOGY AND SIZE OF THE UTERINE CAVITY:
I:I NORMAL

D ABNORMAL:
LISEPTUM
[ 1TUBULAR
LTARCUATE

 1OTHERS

ENDOMETRIUM: D NORMAL I:I‘ ABNORMAL:
L JATROPHIC
] POLYPOID

1 OTHER

VISUALIZATION OF BILATERAL TUBAL OSTIUM: |:| YES |:| NO

IF NO (DETAILS) :

INTRAUTERINE PATHOLOGY: D NO D YES

IF YES (DETAILS) :

CLINICAL IMPRESSION:

COMPLICATIONS: |:| NO |:| YES

IF YES (DETAILS ) :
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ANNEXURE — 1l = KEY TO MASTER CHART
ABBREVIATION FULL FORM
+ Present
- Absent
CA Congenital Anomaly
CM Consanguineous Marriage
E CYST Endometriotic Cyst
F CYST Fimbrial Cyst
H CYST Hemorrhagic Cyst
HS Hydrosalpinx
HYPOTH Hypothyroidism
IMF Intramural Fibroid
IR Irregular
N Normal
NCM Non-Consanguineous Marriage
ND Not Done
P Primary Infertility
POL Polyp
R Regular
S Secondary Infertility
S CYST Simple Cyst
SSF Subserosal Fibroid
STEN Stenosis
SU Septate Uterus
SYN Synechiae
TOM Tuboovarian Mass
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MASTER CHART
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10110220 26 NCM | 2 [R|152| 71 (307 P - N N N BEADED | BEADED | - +| + N N
32] 10 NCM _|11| R [157]56 [227] P - N N N N N + + | +|N N N
31 10 NCM | 8 | R[156] 75308 P - N N N HS HS - - +| N N N
10112068[29| 35 NCM | 7 |R|153|80 (342 P - IMF ABSENT | HCYST | ABSENT N - + | +|N N N
10104482]30] 10 NCM |10 R[149]62[279] S |[HYPOT| _ SSF N N N HS + + [N|N N N




