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Abstract:
Introduction

Transrectal ultrasound (TRUS) is a valuable imaging technique used to diagnose abscesses and
fistulas in the anorectal region. It provides detailed visualization of soft tissues and anatomical
structures, making it a crucial tool for assessing conditions that are often challenging to diagnose
with other methods. Our work explores the anatomy relevant to TRUS and outlines the
methodology of the examination, emphasizing its importance in the accurate detection and
treatment planning of anorectal disorders.

Aim of the study

To evaluate the effectiveness of transrectal ultrasound (TRUS) as a diagnostic tool for identifying
and assessing abscesses and fistulas in the anorectal region.

Methods and materials

This review was conducted based on available data published in the PubMed database, using the

following phrases: "TRUS”, ,abscess", ,diagnosis of fistulas”, and “anorectal disorders”.

Conclusion

Transrectal ultrasound (TRUS) has proven to be a highly effective diagnostic tool for the detection
and evaluation of abscesses and fistulas in the anorectal region. Its ability to provide clear
visualization of soft tissues and complex anatomical structures enhances diagnostic accuracy,
facilitating more precise treatment planning. By outlining the anatomical context and proper
methodology for TRUS, this study highlights the technique’s value in improving clinical outcomes
for patients with anorectal disorders. Further research and refinement of TRUS protocols may

continue to optimize its diagnostic potential.

Keywords: Transrectal ultrasound (TRUS), diagnostic imaging, anorectal anatomy, anorectal abscess,

anal fistula.

1. Introduction

Diseases of the anal canal are a common reason for patients to visit surgical clinics. They
manifest as pain, itching, redness, discharge of purulent or bloody fluid, and in advanced cases, general
inflammatory symptoms such as fever. Standard proctological examination is often insufficient for

diagnosing these conditions. Increasingly, a more precise evaluation using ultrasound is needed [2]. The



most common causes of symptoms in patients are anal fissures, abscesses, and fistulas. Performing
endosonography is an excellent method for preoperative diagnosis, allowing for the determination of

the type and location of the condition and subsequently aiding surgeons in treatment.
2. Etiopathogenesis

Abscesses and fistulas in the anorectal region are typically the result of infections originating in
the anal glands, which can become obstructed and lead to the formation of abscesses [7]. These
infections, if untreated, may spread to surrounding tissues, leading to fistula formation. The underlying
causes of these conditions often include trauma, chronic inflammation, or conditions like Crohn's
disease, tuberculosis, or diabetes, which weaken the immune response [8]. Recurrent infections and
improper drainage can further complicate the development of abscesses and fistulas [2,4].
Understanding the etiopathogenesis is crucial for selecting appropriate diagnostic tools, such as TRUS,
to identify the extent and origin of the disease and guide effective treatment strategies.

3. Anatomy of the Anal Canal

A thorough understanding of the structure of the anal canal is crucial for identifying the primary
source of disease. Accurate determination of its topography and precise description of any abnormalities
significantly influence the success of surgical interventions. [1]
The anal canal, averaging 4-5 cm in length, is an extension of the rectum and terminates at the anus. The
structure includes 5-10 longitudinal ridges known as anal columns (also called Morgagni's columns),
which are connected at the bottom by anal valves [9]. These valves define the anal sinuses, located
deeper between the valves and the wall of the anal canal [2]. The mucous membrane lining the canal is

divided into three zones by the pectinate line and the intersphincteric groove.

The pectinate line extends along the anal valves, creating ridges on the surface of the anal columns. The
intersphincteric groove is located approximately 2 cm above the anus and is also referred to as Hilton's

line. This line marks the boundary between the internal and external anal sphincter muscles [10].
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Image 1: Anal canal anatomy - https://link.springer.com/chapter/10.1007/978-981-19-5825-
02

4. Diagnostics of Anorectal Disorders

The diagnosis of anorectal disorders should begin with a detailed medical history. It is important
to assess symptoms such as bleeding, perineal or abdominal pain, and the nature of bowel movements,
along with evaluating the patient’s BMI, family history, and past or current medical conditions [3].
Suspected lower gastrointestinal tract disorders often lead to an initial proctological examination. A
digital rectal exam (DRE) aims to assess the anus, anal canal, rectal ampulla, rectovesical or rectouterine
pouch, and the presacral area [3]. During the examination, the clinician evaluates sphincter tone, the
location of lesions causing symptoms, presence of tumors, rectal prolapse, the Douglas pouch, and the
prostate gland [12].

The diagnostic process for anorectal diseases includes endoscopic examinations, functional tests of the
lower gastrointestinal tract, and radiological imaging. Endosonography has become one of the most
important preoperative diagnostic methods for abscesses and fistulas in the anal canal [12]. However,
this method is currently less commonly used due to the lack of training for doctors, with magnetic
resonance imaging (MRI) often used as an alternative.

Regarding Magnetic Resonance Imaging (MRI), it has become an invaluable tool in the
diagnosis and management of anorectal abscesses and fistulas [13]. While traditionally used for



assessing the extent and complexity of these conditions, MRI offers several alternative applications that

enhance its utility in clinical practice.

1.  Preoperative Planning: MRI provides detailed anatomical information that helps in planning
surgical interventions. Its high-resolution imaging capabilities allow surgeons to visualize the
precise location, size, and relationship of abscesses and fistulas to surrounding structures. This
detailed mapping aids in selecting the most effective surgical approach and minimizes the risk
of complications [14].

2. Assessment of Treatment Response: Post-treatment MRI can be used to evaluate the
effectiveness of conservative or surgical therapies [14]. By comparing pre- and post-treatment
images, clinicians can assess the resolution of abscesses, the closure of fistulas, and identify any
residual or recurrent disease.

3.  Detection of Complications: MRI is effective in identifying potential complications associated
with anorectal abscesses and fistulas, such as secondary abscesses or the development of
complex fistulous tracts. This helps in early detection and timely management of these
complications [15].

4.  Guiding Minimal Invasive Procedures: For patients undergoing minimally invasive procedures,
such as seton placement or percutaneous drainage, MRI can provide critical information about
the anatomy and positioning of the procedure [15]. This enhances precision and effectiveness,
reducing the likelihood of procedural failure.

5. Chronic Disease Monitoring: In cases of chronic or recurrent anorectal conditions, MRI can be
used to monitor disease progression or remission over time. This long-term monitoring helps in

adjusting treatment plans based on the evolving clinical picture [16].

5. Methodology of Transrectal Ultrasound Examination of the Anal Canal

For transrectal ultrasound examination, no special preparation is required for the patient. In
individuals suspected of rectal cancer, performing a phosphate enema is beneficial to clean the bowel,
as it enhances visualization of the rectal wall. The patient lies on their left side with knees drawn towards
the abdomen [17]. Another position used for the examination, especially in patients with anal sphincter

insufficiency, is the knee-chest position.

The anal canal examination can be performed using a mechanical transducer with a rotating rigid cone,
but electronic transducers are also used, including sector-segmental and sector-linear transducers from
brands such as Kretztechnik, Aloka, and Hitachi. These transducers operate at a high frequency range

of 5.0 to 10.0 MHz, allowing imaging of the anal canal wall tissues up to a depth of 2-4 cm [17]. In



some patients, transvaginal transducers can be used when severe pain in the anus prevents the insertion
of a transrectal transducer. The examination allows visualization of the rectal folds, measurement of
perineal and internal anal sphincter tissues, although this method is less accurate than anal ultrasound
(AUS). [18]
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Image 2: Clock Face Diagram for Assessing Topography of Lesions in the Anal Canal, self work

The transducer, coated with gel, is gently inserted into the anus with a push-pull rotational motion. The
distance of the transducer from the anal edge is determined based on the centimeter scale on the probe
shaft. Once a good quality image is obtained, the ultrasound assessment is performed by making slow
and gradual movements of the transducer in the distal and proximal directions along the entire long axis
of the rectum, and in transverse sections of the anal canal and rectal ampulla [19]. If abnormalities are
detected, their location is described using a clock face model: 12 o'clock corresponds to the anterior wall
of the rectum, 3 o'clock to the left wall, 9 o'clock to the right wall, and 6 o'clock to the posterior wall
[Fig. 1]. A characteristic landmark for orienting the transducer is the loop of the puborectalis muscle

(PRM) with its arms open towards the perineum [19]

6. Endosonographic Image of the Anal Canal

The anal canal is divided into upper, middle, and lower sections, corresponding to the deep,
superficial, and subcutaneous parts of the external anal sphincter, respectively. Additionally, in the upper

section, the puborectalis muscle loops can be visualized, while in the middle section, the anorectal



ligament, the anal glands, the perineum, and the vagina in women can be seen [20]. This three-tiered

division of the anal canal's structure is used in transrectal ultrasound terminology.

To assess anal fistulas and abscesses, it is essential to understand the layered structure of the anal canal:

. Submucosal layer

. Internal anal sphincter

. Inter-sphincteric space

. External anal sphincter and puborectalis muscle
The mucosa of the canal is usually not visible in the examination as it is a thin hypoechoic layer [20].
The first visible layer is the submucosa, which appears hypoechoic and up to 2 mm thick. Within this
layer, anechoic structures corresponding to the hemorrhoidal cushions can be identified. The hypoechoic
internal anal sphincter appears as an oval ring with a thickness ranging from 1.5 to 4 mm [21]. Its
structure can be traced to the transition from the sphincter to the circular muscle of the rectum. The
external anal sphincter, located peripherally from the internal sphincter, has a heterogeneous and higher

echogenicity compared to the sphincter.

In men, the anal sphincter structure has more distinct boundaries and lower echogenicity compared to
women. The average thickness of the anal sphincter wall is 9 mm in men and 8 mm in women, measured
in the middle part of the canal. In men, the anal sphincter is symmetrical around the entire circumference,
while in women, it is shorter on the anterior wall in the deep section, which may reflect a discontinuity
of the sphincter in the transverse section [21, 22]. Between the anal sphincter and the sphincter is the
longitudinal muscle, which is up to 3 mm thick in men and 3.5 mm in women, with echogenicity similar

to the submucosal layer.

7. TRUS Images - Abscesses and Fistulas of the Anal Canal

The most common finding in TRUS (transrectal ultrasound) is the presence of abscesses and
fistulas, which coexist in 50% of patients. Often, fistulas associated with abscesses or vice versa may
go unrecognized due to inflammatory reactions around the fistula, leading to recurrences following

incomplete treatment [23].

An abscess appears as an anechoic or hypoechoic lesion and may contain hyperechoic reflections
characteristic of gas, usually surrounded by a hyperechoic rim. Single abscesses are most commonly
observed, while complex abscesses in multiple anatomical spaces and horseshoe-shaped abscesses
encircling the anal canal are less commonly seen. It is crucial to accurately determine the type and
location of the abscess [23, 24].



Image 3: Anal abscess by transrectal ultrasound Patel M, Perianal abscess.

Case study, Radiopaedia.org (Accessed on 15 Sep 2024)
https://doi.org/10.53347/rID-21116

In anal fistula appears as a hypoechoic or anechoic lesion. Within the fistula, ultrasound images may
show hyperechoic strands corresponding to fluid or gas content. In another case, a comet-tail artifact
may be observed as hyperechoic reflections, which significantly improves the detection of the fistula.
During the examination, it is important to determine the type of fistula, its opening location, assess its

nature (simple or complex), and evaluate its position [23].

The most commonly used classification is Parks' classification, which defines the direction and
relationship of the fistula canal to the sphincter muscles and the levator ani muscle. Fistulas are

categorized as intersphincteric, transsphincteric, suprasphincteric, and extrasphincteric.

8. The Contribution of TRUS in the Treatment of Anal Fistulas and Abscesses

Treatment Options for Anal Abscesses:

1. Incision and Drainage (I&D):



. Description: The primary treatment for an anal abscess is surgical drainage. This involves
making an incision to release pus and relieve pressure.

. Role of TRUS: TRUS can help identify the exact location and extent of the abscess, ensuring
accurate incision and effective drainage. It can also guide the choice of the incision site and
assess the depth and complexity of the abscess [5].

2. Antibiotics:

. Description: Antibiotics may be used to treat or prevent infection, especially in conjunction with
drainage.
. Role of TRUS: While TRUS does not directly influence antibiotic therapy, it helps monitor the

abscess’s response to treatment by evaluating its resolution or recurrence [25].

Treatment Options for Anal Fistulas:

1.  Fistulotomy:

. Description: This surgical procedure involves cutting open the entire length of the fistula tract
to allow it to heal from the inside out.

. Role of TRUS: TRUS is crucial for mapping the fistula’s path and understanding its relationship
with the anal sphincters and surrounding tissues [25, 26]. This information helps surgeons plan
the most effective approach for fistulotomy and avoid damage to critical structures.

2. Seton Placement:

. Description: A seton is a piece of surgical thread placed through the fistula to keep it open and
allow for gradual drainage and healing.

. Role of TRUS: TRUS can help in determining the appropriate placement of the seton by
providing detailed images of the fistula’s anatomy. It ensures that the seton is placed correctly
and can be used to monitor the fistula’s response to this treatment [26].

3. Fistulectomy:

. Description: This procedure involves the complete surgical removal of the fistula tract.
. Role of TRUS: TRUS assists in assessing the extent and complexity of the fistula, aiding in
planning the surgical approach and ensuring complete removal of the fistula tract [27].

4.  Advancement Flap Repair:

. Description: This technique involves covering the internal opening of the fistula with a flap of

tissue taken from the surrounding area.



. Role of TRUS: TRUS can help evaluate the fistula’s anatomy and ensure that the flap repair is
performed correctly by providing detailed preoperative and postoperative images [24, 25].
5.  Ligation of the Fistula Tract (LIFT):

. Description: This method involves identifying and ligating the fistula tract’s internal opening,
allowing it to close.
. Role of TRUS: TRUS is used to visualize the fistula tract and its relationship with the sphincter

muscles, which is crucial for the successful application of the LIFT procedure [26].

Overall Role of TRUS in Treatment:

. Preoperative Planning: TRUS provides detailed anatomical information that helps in planning
the surgical approach, identifying the extent of the abscess or fistula, and assessing its
relationship with surrounding structures [28].

. Guidance During Surgery: Real-time imaging during surgery can help guide the procedure,
ensuring accuracy in incision, drainage, and fistula management.

. Postoperative Monitoring: TRUS is useful in evaluating the success of treatment, detecting any
residual or recurrent abscesses or fistulas, and guiding further management if needed [29].

In summary, TRUS is a valuable tool in the management of anal abscesses and fistulas, providing

essential information for accurate diagnosis, effective treatment planning, and monitoring of outcomes.

8. Summary

Transrectal ultrasound (TRUS) is a critical diagnostic tool for evaluating abscesses and fistulas
of the anus. This imaging technique provides detailed visualization of the anal canal and surrounding

structures, enabling precise diagnosis and treatment planning [30].

The anal canal is divided into three distinct sections:

. Upper: Corresponds to the deep part of the external anal sphincter.
. Middle: Corresponds to the superficial part of the external anal sphincter.
. Lower: Corresponds to the subcutaneous part of the external anal sphincter.
In addition to these sections, TRUS can reveal anatomical structures such as the puborectalis muscle in

the upper section, the anorectal ligament, anal glands, perineum, and vagina in women [30, 31].

Methodology of TRUS Examination:
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. Preparation: No special preparation is typically required for the patient. However, a phosphate
enema may be used in cases of suspected rectal cancer to enhance visualization.

. Positioning: The patient is usually positioned on their left side with knees drawn towards the
abdomen. Alternatively, the knee-chest position may be used, especially in cases of anal
sphincter insufficiency [32, 34].

. Transducers: TRUS utilizes various transducers, including mechanical rotating transducers and
electronic sector or linear transducers, with frequencies ranging from 5.0 to 10.0 MHz. This
high frequency allows for detailed imaging of the anal canal wall up to 2-4 cm in depth [33]. In
some cases, transvaginal transducers may be employed if transrectal insertion is painful.

. Procedure: The transducer, coated with gel, is gently inserted into the anus. Measurements and
imaging are taken in both longitudinal and transverse planes to assess the anal canal and
surrounding structures [32]. The presence of abscesses and fistulas is evaluated based on their
echogenicity and anatomical location.

Diagnosis and Classification:

. Abscesses: Appearing as anechoic or hypoechoic lesions, abscesses may contain gas or fluid,
and are often surrounded by a hyperechoic rim. Accurate identification and localization of
abscesses are crucial for effective treatment [35].

. Fistulas: Fistulas are typically seen as hypoechoic or anechoic lesions with possible hyperechoic
strands indicating gas or fluid. The Parks classification is commonly used to categorize fistulas
based on their relationship to the sphincter muscles and the levator ani muscle, distinguishing
them as intersphincteric, transsphincteric, suprasphincteric, or extrasphincteric [36].

Overall, TRUS provides essential information for diagnosing and managing anal abscesses and fistulas,

guiding treatment strategies and improving patient outcomes.
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