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ABSTRACT

Background: Timely diagnosis of pelvic inflammatory disease (PID) is essential for effective management, as delayed treatment
can lead to serious complications, including infertility and chronic pelvic pain. Acute PID often presents with mild, varied
symptoms, making diagnosis challenging and risking delayed intervention. While laparoscopy provides high diagnostic accu-
racy for PID, its limited availability and occasional inability to detect subtle cases restrict its utility in routine clinical settings.
Aim: This article aims to assess the diagnostic role of transvaginal sonography (TVS) as an accessible, nonionizing alternative
for early PID detection, with a focus on its use alongside clinical evaluation to enhance diagnostic accuracy.

Methods: This article synthesizes recent studies on the diagnostic efficacy of TVS for acute PID. Relevant literature was
selected to evaluate TVS's sensitivity, specificity, and clinical utility in detecting pelvic inflammatory changes, comparing it to
laparoscopy as the reference standard.

Results: The findings suggest that TVS, particularly when combined with thorough clinical assessment, offers high sensitivity
and specificity in identifying inflammatory changes associated with PID. TVS enables timely diagnosis, facilitating earlier
treatment and reducing upper genital tract complications. Moreover, its noninvasive nature and accessibility make it a practical
alternative to laparoscopy in diverse healthcare settings.

Conclusion: TVS serves as a valuable diagnostic tool for early PID detection, especially when laparoscopy is unavailable. Its
integration with clinical evaluation can expedite diagnosis, improve patient outcomes, and mitigate the risk of severe repro-

ductive complications, supporting TVS as a critical component in PID management protocols.

1 | Introduction

Pelvic inflammatory disease (PID) refers to inflammation of the
upper genital tract resulting from infection, affecting the uterus,
fallopian tubes, and ovaries [1-5]. PID is predominantly asso-
ciated with sexually transmitted infections (STIs) [6] and
remains a leading cause of morbidity and mortality among

young women worldwide. The global prevalence of PID is es-
timated to range between 0.28% and 1.67% [6]. Approximately
85% of PID cases are due to STIs or bacterial vaginosis-
associated pathogens, with 15% attributed to non-STIs. Micro-
organisms such as Chlamydia trachomatis, Neisseria gonor-
rhoeae, Mycoplasma genitalium, and gram-negative bacteria are
commonly implicated in PID [1, 2, 7].
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Studies by Woodhall et al. [8], Basit et al. [9], and Stevens et al.
[10] highlight complications of PID, including tubo-ovarian
abscesses and long-term effects such as ectopic pregnancy,
infertility, and chronic pelvic pain. PID predominantly affects
women aged 15-25 years [6]. Although diagnosis primarily re-
lies on clinical evaluation, imaging modalities such as ultra-
sound play an essential role in confirming PID in patients with
pelvic pain or genital tenderness. Ultrasound, particularly TVS,
often reveals findings such as free fluid in the pouch of Douglas
and thickened fallopian tubes [11]. While computed tomogra-
phy (CT) is beneficial in emergencies, magnetic resonance
imaging (MRI) can differentiate PID from other conditions [12].
Laparoscopy, though highly accurate, is invasive and
impractical for routine use [2, 13].

These diagnostic challenges can lead to treatment delays, which
are linked to adverse reproductive outcomes such as tube-
related infertility and chronic pelvic pain due to adhesions [14].
Early detection of PID can mitigate these risks. This review
emphasizes the importance of timely diagnosis and explores the
potential of ultrasound, particularly TVS, in enhancing diag-
nostic accuracy.

2 | Strengths of Ultrasound for PID Detection

PID is a significant public health issue, with its diagnosis often
complicated by nonspecific symptoms [3-6]. Ultrasound, a
widely available and nonionizing imaging modality, is emerging
as a valuable tool for detecting pelvic inflammation. TVS pro-
vides real-time visualization of the pelvic structures, enabling
clinicians to identify key features of PID such as free fluid,
thickened fallopian tubes, and tubo-ovarian abscesses [15].

TVS offers several advantages over other imaging modalities.
First, it is nonionizing and safe for use in various populations,
including pregnant women [16, 17]. Second, TVS provides real-
time images that can assist in observing movements and blood
flow, improving diagnostic accuracy [18]. Third, it is versatile
and cost-effective, allowing for its widespread use in a range of
healthcare settings [1, 19].

Early-stage PID can present subtle ultrasound findings, such as
indistinct uterine margins and echogenic pelvic fat. TVS has
demonstrated a sensitivity of 81% in diagnosing PID [20, 21]. Its
ability to provide high-resolution images of pelvic inflammatory
changes makes it ideal for early detection, which is crucial for
preventing complications such as infertility and chronic pelvic
pain [22, 23]. Additionally, ultrasound plays a critical role in
guiding minimally invasive procedures, such as the drainage of
abscesses, ensuring precise intervention [14, 23-25].

3 | Future Directions

While TVS is valuable for acute PID detection, relying solely on
this method has limitations [26, 27]. TVS primarily visualizes
internal pelvic structures, potentially missing external signs like
pelvic tenderness. Subtle early-stage PID changes may not be
detected on TVS, leading to potential misdiagnosis. Additionally,

scar tissue from previous PID episodes can be mistaken for active
inflammation, underscoring the need for experienced interpre-
tation of ultrasound images.

Technological advancements, such as the incorporation of
artificial intelligence (AI) and deep learning in ultrasound
image interpretation, may enhance the diagnostic accuracy of
TVS. These technologies could improve the ability to detect
subtle pelvic inflammatory changes and distinguish between
active inflammation and scar tissue. To optimize the use of TVS,
there is also a need for standardized interpretation criteria and
more affordable, high-quality ultrasound equipment in
resource-limited settings.

In some cases, alternative imaging methods may be necessary.
For example, in patients with vagin intacta, transabdominal or
translabial scans may be required to obtain clear images of
pelvic structures [20]. Additionally, combining TVS with labo-
ratory evaluations and clinical assessment can further improve
diagnostic accuracy, minimizing the risk of misdiagnosis.

4 | Conclusion

TVS, when used in conjunction with clinical evaluation and
laboratory testing, is an effective tool for diagnosing acute PID.
However, due to its limitations, it should not be used as a
standalone diagnostic method. High-quality ultrasound equip-
ment, standardized protocols, and collaboration between clini-
cians and radiologists are essential for optimizing the role of
ultrasound in PID diagnosis and management. Technological
advancements such as AI may further enhance the utility of
TVS, ensuring early and accurate detection of PID, reducing
unnecessary morbidity, and improving reproductive outcomes.
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