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DIAGNOSTIC APPROACH TO AMYAND'S HERNIA: A
COMPARATIVE ANALYSIS OF IMAGING FINDINGS BY
ULTRASONOGRAPHY AND COMPUTED TOMOGRAPHY

LOREN MENDES SOUZA', TATIANA RIBEIRO GOMES DA MATTA', LEONARDO DE SOUZA PIBER’

ABSTRACT

INTRODUCTION: Amyand's hernia is a rare condition in which the cecal appendix protrudes through an inguinal hernia. This anomaly presents a
range of clinically challenging manifestations for diagnosis and treatment, and its approach has been a topic of discussion for centuries since its
first description by Claude Amyand in 1735.

OBJECTIVE: The purpose of this study is to investigate the imaging findings related to Amyand's hernia, examining its various and multifaceted
presentations. A narrative review of scientific articles was conducted to provide a comprehensive overview of these findings, aiming to deepen the
understanding of this complex clinical condition.

MATERIAL AND METHODS: A narrative review was conducted using a theoretical approach based on a retrospective analysis of the literature.
Relevant articles from the last 20 years were selected from electronic databases using specific search terms. Inclusion and exclusion criteria were
applied to ensure the relevance and validity of the included studies.

RESULTS: The review revealed a wide range of imaging findings associated with Amyand's hernia, ranging from the presence of the appendix in
the inguinal hernia to complications such as inflammation and necrosis. The importance of using ultrasound and computed tomography for
accurate assessment and treatment guidance is highlighted.

DISCUSSION: In the analysis of the results, the challenging diagnostic nature of Amyand's hernia is highlighted, emphasizing the pressing need
for an interdisciplinary approach to its management. The discussion emphasizes the crucial importance of a thorough clinical assessment and
effective integration between clinical practice and radiology, essential for ensuring accurate and individualized diagnosis and treatment.
CONCLUSION: This study provides an analysis of the imaging findings of Amyand's hernia, highlighting the complexity of this condition. The
importance ofintegration between clinical and radiological aspects for accurate diagnosis and effective treatment is emphasized. This information
is crucial for guiding future research and clinical practice in this specific field, significantly contributing to the advancement of knowledge and
improvement of care for patients with Amyand's hernia.
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INTRODUCTION

Amyand's hernia (AH) is a rare condition character-
ized by the protrusion of the cecal appendix into an in-
guinal hernia. Initially described by Claudius Amyand in
1735 during an appendectomy in an 11-year-old boy, this
clinical entity presents diagnostic challenges due to its low
incidence and variety of presentations'?. Although ingui-
nal hernias are common in clinical practice, the presence
of the appendix in its hernia sac is uncommon, occurring
in approximately 1% of cases, with the presence of an
inflamed appendix being even rarer, occurring in about
0.13% of cases’.

This condition most commonly affects males and can
occur at any age, although it is found more frequently in
children compared to adults, due to the persistence of the
vaginal process in the pediatric population. On the other

hand, most female patients with herniated appendicitis
are in the postmenopausal period’.

The location of the appendix within the inguinal canal
makes it more vulnerable to trauma and adhesions, as
suggested by Abu-Dalu and Urca. Compression of the ap-
pendix due to the contraction of abdominal muscles and
increased intra-abdominal pressure can lead to additional
inflammation and microtrauma. Consequently, fibrosis
may develop, resulting in the adherence of the cecal ap-
pendix to the hernia sac*®. These changes compromise
blood supply and/or luminal obstruction at the hernia
ring site, leading to inflammation and excessive bacterial
growth. However, it is important to note that not all cases
of appendix migration into the inguinal canal progress to
acute appendicitis”?®.

Amyand's hernia can be classified into three types,
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according to the degree of inflammation, and its diagnosis
is not always clinically evident and can be challenging,
especially in complicated cases, where symptoms may be
similar to those of a strangulated inguinal hernia. Addi-
tionally, the location of the appendix in the inguinal canal
makes it vulnerable to trauma and adhesions, contributing
to additional complications'3+.

The diagnosis of AH is usually incidental on imaging
studies. Among the available diagnostic options, two meth-
ods stand out in emergency units. Ultrasound (US) is useful
for detecting all types of inguinal hernias, being a low-cost
method and free of ionizing radiation, although its effec-
tiveness depends on the operator's skill. Computed tomog-
raphy (CT), despite involving ionizing radiation and being
more expensive, allows for the characterization of AH,
identification of complications (perforation and abscess),
exclusion of other causes, and assists in surgical planning®.

The treatment of AH varies and depends on the sub-
jective evaluation of the surgeon, which may involve
concomitant appendectomy with inguinal hernia repair
or preservation of the appendix with correction of the
hernia defect. However, there is no established consensus
on the preferred approach, and the decision is often made
after joint medical discussion'!°.

Given the rarity of AH and the complexity of its clinical
presentation, a thorough understanding of this condition
is essential to ensure early diagnosis and appropriate treat-
ment. This study aims to investigate the imaging findings
associated with AH, contributing to a better understanding
of this complex and multifaceted clinical condition. In this
context, case reports accompanied by literature reviews
play a relevant role in disseminating knowledge about this
disease, as well as in aiding in early diagnosis and establish-
ing more appropriate management for future cases.

OBJECTIVE

To display the imaging findings associated with
Amyand's hernia and contextualize them within the
broader landscape of medical literature, providing a more
comprehensive and informed view of this complex clini-
cal condition.

METHODOLOGY

This study adopts a narrative review approach, based
on a retrospective literature review. The main objective
is to provide a descriptive analysis of a qualitative and
applied nature.

For the selection of studies included in this review,
inclusion and exclusion criteria were established. The in-
clusion criteria comprise thematic relevance, meaning that
studies should address Amyand's hernia or be directly re-
lated to the imaging aspects of this condition. In addition,
studies published in the last 20 years were considered to
ensure the relevance and timeliness of the information.
Various sources were accepted, such as books, scientific
articles, websites, monographs, dissertations, and theses,
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as long as they met the other inclusion criteria. Exclu-
sion criteria were applied to studies that did not meet
the inclusion criteria, such as thematic irrelevance, lack of
clarity in the methodology, publication date earlier than
20 years, and languages different from those defined in
the inclusion criteria.

The research was conducted on specific electronic da-
tabases, including Google Scholar, ScienceDirect, Scientif-
ic Electronic Library Online (SciELO), Medical Literature
Analysis and Retrieval System Online (PUBMED/MED-
LINE), Latin American Literature (LILACS), and the Pe-
riodicals Portal of the Coordination for the Improvement
of Higher Education Personnel (CAPES). The search was
conducted using predefined keywords: "Amyand's her-
nia," "computed tomography," "ultrasound," and "incar-
cerated inguinal hernia."

The selection process involved reviewing the initial re-
sults for relevance based on the inclusion criteria. Next,
a screening based on titles and abstracts was performed,
excluding studies that clearly did not meet the inclusion
criteria. The remaining studies after the title and abstract
screening had their full texts evaluated for eligibility.
During this process, all included and excluded studies
were recorded, with a justification for each exclusion de-
cision. Studies that met all inclusion criteria were included
in the narrative review. Subsequently, they were analyzed
and synthesized to provide a comprehensive overview of
the imaging findings associated with Amyand's hernia.

The selection process aimed to ensure the inclusion
of relevant studies and the exclusion of studies that did
not meet the established criteria, thus ensuring the quality
and validity of this narrative review. The flowchart is pre-
sented in Figure 1.
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Figure 1. Flowchart - narrative review methodology




DIAGNOSTIC APPROACH TO AMYAND'S HERNIA: A COMPARATIVE ANALYSIS OF IMAGING FINDINGS BY ULTRASONOGRAPHY AND COMPUTED TOMOGRAPHY

DEVELOPMENT

Anatomy and physiopathology of the vermiform appen-
dix and its association with Amyand's hernia

The appendix is an organ characterized by its tubular
shape, with a length ranging from 6-10 centimeters, a diam-
eter of 6mm, and a thickness of 4mm. It usually emerges at
the confluence area of the colon's taeniae, but its position
can vary, with the retrocecal position being the most com-
mon (20.1-65.3%). The mesoappendix, in some cases, can
allow the appendix to move and position itself in atypical
locations. Although its base is located at the junction of the
muscular bands of the colon on the cecum, the distal end of
the appendix can occasionally present anatomical variations,
such as its presence in the lower left or upper right quadrant
of the abdomen'"*2.

Appendicitis is a medical condition characterized by in-
flammation of the vermiform appendix. This inflammation
can occur due to various causes, including obstruction of the
appendix by hardened feces, a foreign body, viral or bacte-
rial infections, or anatomical problems, among other factors.
It can be classified as acute, chronic, or recurrent, with acute
appendicitis further subdivided into simple, gangrenous, or
perforated. Chronic appendicitis is characterized by recur-
rent pain in the right lower quadrant, due to partial luminal
obstruction of the appendix .

Amyand's hernia is a rare condition in which the appen-
dix, whether pathological or not, is present in the hernial sac
in the inguinal region. Its incidence is low, usually less than
1% of all inguinal hernias. Right-sided Amyand's hernia is
more common, but left-sided cases also occur, especially due
to atypical anatomical factors'> ',

The physiopathology suggests that appendicitis in
Amyand's hernia is caused by extraluminal compression
leading to edema of the appendix with narrowing of the
ring along with the contraction of abdominal wall muscles
causing incarceration and strangulation. The classical intra-
luminal obstruction of the appendix does not seem to play
a significant role. However, diffuse peritonitis is considered
less likely in cases of complicated appendicitis due to the
location of the contents within the sac®.

The clinical presentation correlates with the severity of
the case, usually characterized by episodic abdominal pain
and nonspecific symptoms that provide little insight into the
pathology. Tenderness at McBurney's point is usually absent.
More severe patients with signs of appendicitis report pain
in the right iliac fossa region associated with vomiting, fever,
and presence of leukocytosis in laboratory tests.'®"”.

Due to the low frequency of occurrence of HA, clini-
cal and semiological findings are varied and will depend
on the presentation of the hernia (without alterations, in-
carcerated, or strangulated) and the appendix (without
alterations, inflamed, perforated, or gangrenous). There-
fore, preoperative clinical diagnosis is almost impossible,
requiring ultrasound (US) or computed tomography (CT)
to suspect this condition.38,

Diagnostic Techniques of ultrasound and computed to-
mography in the clinical evaluation of Amyand's Hernia

The ultrasound (US) is an imaging diagnostic modality
that uses non-ionizing radiation and is characterized by its
quick execution, practicality (it does not require prior pa-
tient preparation or contrast medium administration, unlike
tomography), non-invasive nature, and affordable cost'.

In the ultrasound, inflamed content can be found in the
hernial sac, showing a tubular image connected to the ce-
cum with thickening. However, it is important to emphasize
that the quality of images produced by ultrasound signifi-
cantly depends on the skill of the operator, who must have
solid technical training to ensure the acquisition of sharp,
detailed images that provide adequate visibility of the ana-
tomical structures of interest. The ultrasound stands out as a
widely accepted technique by both physicians and patients
due to its safety, speed, lack of pain, and relatively low cost
compared to other imaging techniques such as computed
tomography and magnetic resonance imaging.'*?°.

Computed tomography is another imaging technique
used in medicine that involves the use of ionizing radiation. It
plays a key role in the early characterization of Amyand's her-
nia, in the identification of possible complications such as per-
foration and abscesses, and in assisting in surgical planning21.

This method is based on obtaining images by performing
a series of X-ray projections from different angles, which are
then processed to generate cross-sectional slices of the body.
CT is capable of producing three-dimensional images, mak-
ing it extremely valuable in complex diagnoses??.

When it comes to evaluating patients with suspected acute
appendicitis, abdominal and pelvic CT has been frequently
used since the 1980s. With technological advancements, es-
pecially with the introduction of multi-detector scanners, this
exam can be performed in a matter of seconds, provided
the patient is adequately positioned. The most common ap-
proach involves visualizing the entire abdominal and pelvic
cavities through thin slices (usually = 5Smm). However, it is
important to mention that CT can be performed both with
and without the administration of contrast agents.?"?2,

These contrasts can be administered intravenously (IV),
orally, or both, and each approach has its advantages and dis-
advantages. Oral contrast, for example, can make the exam
more time-consuming and uncomfortable for the patient,
and may even induce nausea and vomiting, which in turn
can delay the diagnosis. Intravenous contrast administration
is usually reserved for patients with adequate renal function
and may increase the total procedure time. Additionally,
both oral and IV contrast are associated with possible aller-
gic reactions, varying in severity and potentially putting the
patient at risk?"?,

The choice between ultrasound and computed tomog-
raphy depends on various factors, including the specif-
ic clinical needs of the patient, the clinical conditions in
question, and the inherent advantages and disadvantages
of each method®?'22,

AH has been classified into three types based on the
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degree of inflammation, as described by Fernando and
Leelaratna: 1) Appendix without signs of inflammation, re-
sponsible for the majority of cases; 2) Appendix with signs
of inflammation; 3) Perforated appendix. Appendectomy
becomes necessary in cases of types 2 and 33,4,23. AH can
also be classified according to Losanoff and Basson24. The
classifications are presented in Table 1.

AUTHOR CLASSIFICATION  DESCRIPTION
Type | Normal appendix in an inguinal hernia
Acute appendicitis in an inguinal hernia, without
Type 2
abdominal sepsis
Losanoff and
Acute appendicitis in an ingumal hernia, with
Basson Type 3
abdominal or peritoneal sepsis
Acute appendicitis in an ingumal hernia, with
Type 4
related or lated abdominal pathology
Typea Normal appendix
Fernando and
Typeb Acute appendicitis
Leelartre
Typec Acute appendicitis with perforation

Table 1. Classification of Amyand's Hernias

We also have the classification by Constantine et al*?,
which reclassified the four subtypes of AH by CT, based on
the classification by Losanoff and Basson?*. The four subtypes
and their characteristic images are presented in Table 2.

CLASSIFICATION DESCRIPTION

Type 1 Incarcerated ormal appendix (Figures A and B, white arrows)

Type 2 Appendix appears enlarged and thickened, with inflammation of
surrounding fat (Figures C and D, white arrows)

Type 3 Excessive inflammatory changes, which may obscure the appendix
within the inguinal canal (Figures E and F, white arrows)

Type 4 Acute appendicitis accompanied by another abdominal pathology,

related or unrelated to AH (Figures G and H, white arrows)

Table 2. Classification of Amyand's hernias by computed tomography

TREATMENT

The treatment of Amyand's hernia is surgical and con-
sists of either appendectomy alone or appendectomy fol-
lowed by hernia repair with or without the use of mesh?¢23,

Despite the initial surgical approach being independent
of the contents of the hernia sac, there is controversy regard-
ing the decision to excise or not excise a normal appendix in
the context of an AH.

The classifications of AH, such as those by Losanoff and
Basson and Fernando and Leelaratre (Table 3), help support
the decision regarding appendectomy and the type of hernia
repair, taking into account not only the presence or absence
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of acute appendicitis but also whether there is associated

peritonitis.

Classificati  Description

on

Surgery

Losanoff and Basson

Hernia reduction, repair with mesh,

appendectomy in young patients

Type 1 Normal appendix in an inguinal
hernia
Type 2 Acute appendicitis in an ing

hernia, without abdominal sepsis
Type 3 Acute appendicitis in an inguinal
hernia, with abdominal or
peritoneal wall sepsis
Type 4 Acute appendicitis in an inguinal
hernia, with related or unrelated

abdominal pathology

Append: y, hernia repair without
mesh
Laparotomy, appendectomy, hernia

repair without mesh

Same as types | to 3, treat secondary

pathology accordingly

Fernando and Leelartre

Typea Normal appendix

Type b Acute appendicitis

Type ¢ Acute appendicitis with
perforation

Mesh repair without addressing the
appendix

Appendectomy, hernia repair without
mesh

Appendectomy, hernia repair without

mesh (by different incisions if abscess

or peritonitis)

Table 3. Classification of Amyand's hernias and type of repair

There is a consensus regarding surgical treatments for
types 3 and 4, which involves an appendectomy with pri-
mary hernia repair?’.

The classic treatment of AH includes appendectomy and
herniorrhaphy through the same incision. Some believe that
prophylactic appendectomy is not necessary when there are
no signs of inflammation; however, when there are signs of
inflammation, appendectomy should be performed?’.

There is also a classification regarding the physical state
and anesthetic risk. It is an evaluation of the patient per-
formed by an anesthesiologist preoperatively. This evaluation
is primarily based on the patient's comorbidities and clinical
condition. It is given in numbers as follows: 1. Healthy pa-
tient. 2. Patient with mild systemic disease. 3. Patient with
severe, but not incapacitating systemic disease. 4. Patient
with incapacitating systemic disease that poses a constant
risk of death. 5. Seriously ill patient, with no life expectan-
cy exceeding 24 hours, whether or not undergoing surgical
procedures®’.

Hernias can also be classified according to intraoperative
findings following the classification proposed by Nyhus", as
follows: Nyhus type 1 - widened deep inguinal ring (open);
Nyhus type 2 - indirect hernias, including inguinoscrotal her-
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nias; Nyhus type 3A - direct hernias; Nyhus type 3B - mixed
hernias (direct and indirect); Nyhus type 3C - femoral herni-
as; Nyhus type 4 - recurrent hernias®..

The surgical approach used for hernia repair and/or ap-
pendectomy varies. Several authors advocate for anterior
hernia repair without opening the hernia sac with laparo-
scopic appendectomy if indicated, or performing laparo-
scopic appendectomy and hernia repair through the same
approach. In cases where the initial laparoscopic approach
is used for an inguinal hernia without inflammatory signs,
and if the extraperitoneal technique is chosen, the diagno-
sis of Amyand hernia is not made since the hernia sac is
not opened. If the transabdominal preperitoneal technique
is employed, it is possible to diagnose Amyand hernia with
eventual appendectomy and inguinal hernia repair3.

RESULTS

The results of the studies analyzed provide a comprehen-
sive overview of the different presentations and therapeutic
approaches of Amyand's hernia. In the first study, a patient
complained of a bulge in the right inguinal region, accom-
panied by colicky pain requiring analgesics for pain control.
During surgery, a macroscopically normal cecal appendix
was identified inside the hernia sac, leading to its invagina-
tion into the abdominal cavity and repair with a polypro-
pylene mesh, according to the Falci-Linchestein technique?®.

In another case, the patient presented with a hardened
mass in the right inguinal region, associated with a cessation
of bowel movements. During the surgical procedure, a more
severe situation was found, with a ruptured, necrotic cecal
appendix adhered to the region with omental blockage. In
this case, in addition to the appendectomy, a more invasive
approach was required, including exploratory midline lapa-
rotomy and adhesiolysis. Another study by Santos et al. in-
volved a patient with a strangulated inguinal hernia. During
surgery, a suppurated and perforated ileocecal appendix was
discovered inside the hernia sac, requiring appendectomy
and hernia repair without the need for a mesh*.

Studies conducted by Guler et al.* also highlighted the
importance of ultrasound and computed tomography in
identifying specific characteristics of Amyand's hernia, such
as the presence of a tubular structure in the hernia sac and
thickening of the appendicular wall. Additionally, a proposed
classification allowed categorization of Amyand's hernia sub-
types based on distinct tomographic features, facilitating the
definition of appropriate therapeutic strategies.

A recent study by Fonseca et al.>* described a case of right
inguinal hernia with the appendix in the hernia sac. The treat-
ment involved reducing the hernial content and performing
hernioplasty with a polypropylene mesh, without the need for
appendectomy. This incidental finding highlights the impor-
tance of carefully evaluating the structure of the appendix to
guide appropriate surgical management. These cases reinforce
the complexity of Amyand's hernia and the need for an indi-
vidualized approach for each patient.

Based on the findings of the authors who used imag-

es to describe cases of Amyand's hernia, it was possible to
observe different aspects related to the condition. Through
ultrasound, Vehbi?® showed an inguinal mass with a blind tu-
bular structure, evidencing an incarcerated appendix within
the hernia sac. Additionally, Mebis9 presented grayscale im-
ages, showing axial and sagittal views of the appendix within
the inguinal hernia sac.

Regarding the tomographic findings, Fezaulidi*> demon-
strated coronal and axial cuts of a type 1 Amyand's her-
nia, while Maekawa’® presented a case of type 2 Amyand's
hernia, showing thickening of the appendicular wall and a
fat filament. Terceiro®® described a type 3 Amyand's her-
nia, where the appendix was distended and with thickened
wall within a right inguinal hernia, with an adjacent focus
of free gas. Finally, Deshmukh?®” illustrated a case of type 4
Amyand's hernia, characterized by an acute appendix asso-
ciated with a scrotal collection.

The characteristic tomographic findings for Amyand's her-
nia include a blind-ended tubular structure within the hernia
sac, originating from the base of the cecum, as well as thick-
ening of the wall, hyperemia, and peri-appendiceal fat’*83°,

An analysis of the studies reveals a variety of clinical find-
ings and the use of imaging modalities for the diagnosis of
Amyand's hernia. Table 4 presents a summary of the au-
thors, the clinical findings described, and the type of imaging
used in some studies.

Authors Key clinical findings Type of Exam

Large hernia of the right inferolateral abdominal

wall extending to the ipsilateral inguinal region

Santos et al* Ultrasound

with intestinal content showing thickened walls

and hypo-peristalsis, suspected incarcerated hernia.

bulky expansive formation with irregular contours,
Santosetal™  multiseptated, and with areas of degeneration, Tomography

hypogastric region, to the right of the midline.

Flat and painless abdomen to palpation; presence

Physical
Batista et al™  of a bulge in the right inguinal region, reducible
Examination

and painful, after Valsalva maneuver; lower limbs

without edema and calves free.

Presence of a flat abdomen, minimally depressible,

painful, with guarding and signs of peritoneal

irritation, upon palpation of the lower quadrants, Physical
Graga et al*

associated with a right inguinal hernia that is Examination

irreducible and with marked inflammatory skin

signs.

Reducible bilateral inguinal hernia, without Physical
Sousa et al*’

inflammatory signs, Examination
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Guler et al* Hydrocele in the right scrotum, ingui otal

hernia of the colon and vermiform appendix.

Deshmukh*” Acute appendix, associated with scrotal collection.  Tomography

Physical
Fonseca et al®  Giant right inguinal hernia. Vermiform appendix
Examination
inside the hernia sac.

Inguinal mass with a blind tubular structure,
Vehbi®? Ultrasound
corresponding to an incarcerated appendix in the

hernia sac.

Inflamed appendix in the inguinal hernia sac, with

Guler et al® a blind end. Herniation of a segment of the colon Ultrasound
into the scrotal sac, along with the vermiform
appendix, without signs of inflammation.
Coronal and axial cuts showing type 1 Amyand Computed
Fezaulidi®
hernia, with a normal incarcerated appendix. Tomography
Amyand hernia type 2, with thickening of the Computed
Maekawa'®
appendicular wall and presence of a fat filament. Tomography
Type 3 Amyand hernia, with a distended appendix
Computed
Terceiro®® and thickened wall within the right inguinal hernia,
Tomography
with an adjacent focus of free gas.
Type 4 Amyand hernia, with an acute appendix Computed
Deshmukh®”
associated with a scrotal collection. Tomography
Blind-ended tubular structure within the hernia
sac, originating from the base of the cecum, along  Computed
Mebis”
with thickening of the wall, hyperemia, and Tomography
periappendicular fat.
Anteroposterior computed tomography showing
Computed
Holmes™ the location of the appendix within the right
Tomography
inguinal hemia sac.
Computed tomography showing the progression of
the appendix as it extends into the right inguinal Computed
Shekhani*!

hernia, with sagittal contrast-enhanced images of  Tomography

the lower abdomen.

Table 4. Clinical findings and types of imaging used in studies on
Amyand's hernia

DISCUSSION

The diagnosis before surgery is a challenge, often being
established during surgery. Imaging exams, such as comput-
ed tomography and ultrasound, are frequently requested, es-
pecially in acute presentations. This is done to rule out other
conditions, assess possible complications, and guide clinical
management?°28,
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The primary characteristic associated with inguinal her-
nias is the presence of a protrusion in the inguinal region,
which complicates the clinical evaluation for an accurate
preoperative diagnosis. Often, the symptoms are interpreted
as an incarcerated or strangulated hernia due to the difficulty
in distinguishing Amyand's hernia®. Additionally, manually
reducing this protuberance poses the risk of not identifying
Amyand's hernia, making detection even more challeng-
ing*?*4. Therefore, it is common for the definitive diagnosis
to be made only during hernia repair surgery, being a com-
mon finding at the time of surgical intervention?®,

The search for radiological confirmation of this condition
is usually related to the need to exclude more serious diseases
or complications, such as intestinal obstruction or ischemia,
abdominal abscesses, and colon cancer*>#4. It is worth noting
that in most situations, identifying Amyand's hernia through
preoperative imaging is challenging, and the diagnosis often
occurs incidentally during hernia repair surgery?®.

In the study conducted by Batista et al*®, a 58-year-old
male patient presented to the outpatient clinic with a com-
plaint of a bulge in the right inguinal region for approxi-
mately 14 months, following an episode of intense physical
exertion. He reported frequent colicky pain radiating to the
lower right quadrant of the abdomen, requiring the use of
analgesics for pain control. The bulge was easily noticed with
exertion and reducible. On physical examination, the patient
was lucid, oriented, afebrile, with a bulge in the right inguinal
region that became evident after a Valsalva maneuver and
was painful. Preoperative evaluation classified the patient as
ASA 1. He underwent a right oblique inguinotomy under
spinal anesthesia, during which local inventory revealed an
indirect hernia sac containing a macroscopically normal ce-
cal appendix, which was also part of the hernia sac wall (Ny-
hus Classification 3B). The procedure included invagination
of the indirect hernia sac into the abdominal cavity without
appendectomy and repair with polypropylene mesh using
the Falci-Linchestein technique*“.

In the study conducted by Santos et al*?, a 72-year-old
male patient presented with a complaint of a hardened mass
in the right inguinal region for about 30 days and cessation
of bowel movements for 4 days. An ultrasound of the total
abdomen was requested, reported as: a voluminous infe-
ro-lateral right abdominal wall hernia extending to the ipsi-
lateral inguinal region with intestinal content with thickened
walls and hypoactive peristalsis, suspecting an incarcerated
hernia. A contrast-enhanced CT scan of the upper abdomen
and pelvis was performed, which concluded: a voluminous
expansive formation with irregular contours, multiseptated,
and with areas of degeneration in the hypogastric region,
to the right of the midline. The lesion had an intraperitone-
al component in contact with intestinal loops. Surgery was
performed: Incision in the right inguinal region; Destruction
of muscular planes by necrosis and purulent collection iden-
tified; Median xiphopubic laparotomy performed to expand
the abdominal cavity; Purulent fluid, peritoneal destruction,
muscular plane destruction, as well as a ruptured, necrotic
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cecal appendix with an intact base entering the inguinal ca-
nal, adhered to the region with omental blockage identified;
Adhesiolysis, appendectomy, and omentectomy performed;
Intussusception of the appendix stump with suture in two
planes; Option not to place polypropylene mesh, primary
synthesis in two planes of the inguinotomy and median in-
cision performed; Dermosynthesis performed. As the case
was revealed to be an Amyand hernia with evident perito-
neal infection, the option for exploratory median laparoto-
my with appendectomy followed by primary herniorrhaphy
without mesh was the most appropriate and consistent with
the current literature®,

In another study, the authors reported the case of a
38-year-old man, with no known medical history, who
sought medical attention due to pain and swelling in the
right inguinal region, lasting for two days, without other asso-
ciated symptoms. During the physical examination, the pa-
tient had a flat, poorly compressible, and painful abdomen,
with muscle guarding and signs of peritoneal irritation in the
lower quadrants. Additionally, a right inguinal hernia was
identified that could not be reduced and showed signs of
inflammation in the surrounding skin. Given the diagnosis
of strangulated inguinal hernia, surgical treatment was pro-
posed, which was promptly accepted by the patient. During
surgery, it was observed that the hernia sac contained a
suppurative and perforated ileocecal appendix, resembling
a fishbone. Appendectomy was performed through the in-
guinal approach, followed by removal of the hernia sac and
correction of the abdominal wall without the need for a
prosthesis, using the Shouldice technique®.

In the study conducted by Sousa et al*°, a 68-year-old
male patient was admitted for elective surgery for bilater-
al inguinal hernia repair. Physical examination revealed re-
ducible bilateral inguinal hernia without inflammatory signs.
During the surgical intervention, a non-inflamed vermiform
appendix was found inside the right indirect hernia sac, con-
sistent with the diagnosis of Amyand's hernia. Appendecto-
my and hernioplasty were performed according to Rutkow
and Robbins.

In the ultrasound, the changes that can be evidenced in
this exam are: abscess in the right iliac fossa, inflamed ap-
pendix cecal, presence of a blockage or mass in the right
iliac fossa, echoes inside an appendicular cyst, thickening of
the appendicular wall, presence of a cystic structure with a
thin wall in the cecal appendix, and polypoid lesions in the
appendix*°.

The most significant ultrasonographic finding is the pres-
ence of a non-compressible tubular structure in the hernia
sac. In the case of appendicitis, there is also thickening of the
wall and hyperemia*>#4,

89159

Figure 2. Ultrasound of the inguinal mass, showing a blind tubular
structure with a thick wall inside the hernia sac, corresponding to the
incarcerated appendix®.

Figure 3. Grayscale ultrasound. Axial (A) and sagittal (B) views of the
appendix inside an inguinal hernia sac’.

Guler et al.* reported a clinical case in which the initial
diagnosis was a hydrocele in the right scrotum. However,
during the ultrasound examination, an inguinoscrotal hernia
involving the colon and the vermiform appendix was also
identified. These findings led to the diagnosis of an acute
herniation (AH). The patient was referred for surgery, where
the hernia correction was performed*.
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Figure 4. Ultrasound revealed an inflamed appendix in the inguinal hernia
sac (thin arrows), ending with a blind end (curved arrow) in the hernia sac*.

In the classification proposed by Constantine et al*?,
which refined the categorization of Amyand's hernia sub-
types through computed tomography, based on the previ-
ous classification by Losanoff and Basson?*, we can identify
four distinct subtypes. Subtype | corresponds to the pres-
ence of a normal appendix incarcerated (figures A and B,
white arrows). Subtype 2 is characterized by an enlarged
and thickened appendix, accompanied by inflammation of
the surrounding fat (figures C and D, white arrows). Subtype
3 is marked by excessive inflammatory changes, which may
make it difficult to visualize the appendix within the inguinal
canal (figures E and F, white arrows). Finally, subtype 4 in-
volves the presence of acute appendicitis associated with an-
other abdominal pathology, which may or may not be relat-
ed to Amyand's hernia (figures G and H, white arrows). The
characteristic images of each subtype are presented below.

Figure 5. (A) Ultrasonography revealed the herniation of a segment of the
colon into the scrotal sac (long arrow) and observed an air artifact generated
from the colon (asterisks). Note the normal appearance of the testicle (short
arrow). (B) Vermiform appendix was seen in the scrotal sac (arrow). The
appendix was normal (non-inflamed) *.
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Figure 6. Computed tomography. A - Coronal section, B - Axial section.
Amyand hernia type 1*.

Figure 7. Computed tomography. C - Coronal section, D - Axial section,
without intravenous contrast. Amyand hernia type 2. Thickening of the
appendiceal wall and fatty filament®+

Figure 8. Computed tomography. E - Coronal section, F - Axial section.
Amyand hernia type 3. Distended appendix with thickened wall within a
right inguinal hernia, with adjacent focus of free gas**

Figure 9. Computed tomography. G - Axial section, H - Sagittal section.
Amyand hernia Type 4. Acute appendix associated with scrotal collection
(larger arrow)”’.

The main tomographic signs considered pathognomonic
for AH are a blind-ended tubular structure within the hernia
sac, originating from the base of the cecum, thickening of the
wall, hyperemia, and periappendicular fat, as can be seen in
ﬁgures 10—1242,44'
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Figure 10. Contrast-enhanced abdominal computed tomography. Axial (A),
coronal (B), and sagittal (C) views of the appendix located within the right
inguinal hernia sac’.

Figure 11. Anteroposterior view of the described Amyand's hernia on
computed tomography™.

Figure 12. Contrast-enhanced sagittal computed tomography images from
lateral (A) to medial (C) showing the progression of the appendix as it extends
into the right inguinal hernia. Technique: The sagittal contrast enhanced CT
images increased the images of the lower abdomen*'

The 2022 study describes the case of a 44-year-old pa-
tient with a giant right inguinal hernia that had been present
for approximately three years. During the management of
the case, the vermiform appendix was identified within the
hernia sac. The hernia was classified as type 1, according to
the Losanoff and Basson classification. The treatment con-
sisted of reducing the hernial content and performing a her-
nioplasty using a polypropylene mesh, without the need for
an appendectomy*>#4,

Based on the information provided, it is evident that the
clinical presentation of Amyand's hernia can vary widely de-
pending on the state of the involved appendix. In cases where
the appendix is not inflamed, the condition may resemble a
reducible inguinal hernia. However, when the appendix be-
comes inflamed, the clinical presentation can be similar to that
of an incarcerated or strangulated inguinal hernia.

CONCLUSION

In summary, Amyand's hernia is a rare and challenging
condition involving the protrusion of the vermiform appen-
dix through the abdominal wall in the inguinal region. Its
preoperative diagnosis is often an enigma and is frequent-
ly only confirmed during surgery. Imaging exams, such as
ultrasound and computed tomography, play a crucial role
in providing crucial information about the appendix's con-
dition and assisting in surgical planning. The complexity of
Amyand's hernia clinical presentation underscores the im-
portance of considering it as a possibility in patients with
inguinal bulges, especially when there are signs of inflam-
mation or acute symptoms. The variety of clinical scenarios
highlights the need for a personalized approach to treatment,
which usually involves performing a hernioplasty followed
by an appendectomy. Ultimately, awareness of this condi-
tion and the judicious use of imaging exams are essential for
the successful diagnosis and treatment of Amyand's hernia.
Healthcare professionals' knowledge and clinical suspicion
play a crucial role in the early identification and proper man-
agement of this complex and multifaceted clinical condition.

REFERENCES

1. Sharma H, Gupta A, Shekhawat NS, Memon B, Memon MA. Amyand's
hernia: a report of 18 consecutive patients over a 15-year period. Hernia.
2007 Feb;11(1):31-35.

2. Osorio JK, Guzman-Valdivia G. Ipsilateral Aymand's and Richter's hernia,
complicated by necrosing fascitis. Hernia. 2006 Oct; 10(5):443-440.

3. Cligorievski A. A rare case of Amyand's hernia with acute appendicitis in
a 69-year-old woman: a case report. Iberoamerican Journal of Medicine.
2020;2(4):385-387.

4. Guler |, Alkan E, Nayman A, Tolu I. Amyand's Hernia: Ultrasonography Find-
ings. ] Emerg Med. 2016;50(1):e15-7

5. Kuru, Serdar; Bulgurcu, Abdullah; Kismet, Kemal; Ertas, Ertugrul. Should an
Appendectomy Be Performed for the Treatment of Amyand's Hernia with
Non-Inflamed Vermiform Appendix? A Case Report and Review of the
Literature. Viszeralmedizin, 2013;29(1):51-54.

6. Khanal B, Agrawal S, Gurung R, Sah S, Gupta RK. Amyand's hernia in
a S-year-old child: a case report and literature review. ] Surg Case Rep.
2020(9):1j@a302.

7. Manatakis DK, Tasis N, Antonopoulou MI, Anagnostopoulos P, Acheimastos
V, Papageorgiou D, Fradelos E, Zoulamoglou M, Agalianos C, Tsiaoussis ],
Xynos E. Revisiting Amyand's Hernia: A 20-Year Systematic Review. World
J Surg. 2021,;45(6):1763-1770.

8. Michalinos A, Moris D, Vernadakis S. Amyand's hernia: a review. Am | Surg.
2014;207(6):989-995.

9. Mebis W, Hoste P, Jager T. Amyand's Hernia. ] Belg Soc Radiol. 2018;102(1):8.

10.Papaconstantinou D, Garoufalia Z, Kykalos S, Nastos C, Tsapralis D, loan-
nidis O, Michalinos A, Chatzimavroudis G, Schizas D. Implications of the
presence of the vermiform appendix inside an inguinal hernia (Amyand's
hernia): a systematic review of the literature. Hernia. 2020;24(5):951-959.

11.Fey A, Canton ], Teixeira JVC, Teixeira |V, Kel R, Serarpiao M. Sensibilidade
do método ultrassonografico no diagnostico da apendicite. Arquivos Ca-
tarinenses de Medicina 2011;40(3):70-76.

VOL. 32 N° 36 - MARCH 2024 | 45




DIAGNOSTIC APPROACH TO AMYAND'S HERNIA: A COMPARATIVE ANALYSIS OF IMAGING FINDINGS BY ULTRASONOGRAPHY AND COMPUTED TOMOGRAPHY

12. Matos B, Santana C, Souza D, Rodrigues E, Gongalves E, Dias F, Marques
G, Petri G, Abrantes WL. Apendicite aguda. Rev Med Minas Gerais;
2011;21(2 Suppl.4):29-32.

13. Cordova A, Viscido G, Molina HP, Palencia R, Doniquian A. Hernia de
Amyand: comunicacion de dos casos reparados con técnica de Rutkow-
Robbins. Revista Hispanoamericana de Hérnia. 2014;2(3):111-114.

14. Mantovani G, De Angelis M, Di Lecce F, Pascariello A, Risio D, Boccia L.
Amyand's Hernia, State of the Art and New Points of View. Case Rep
Surg. 2017;2017.

15. Ibrahim Barut, Omer Ridvan Tarhan. A rare variation of amyand's hernia:
gangreneous appendicitis in an incarcerated inguinal hernia sac. Eur ] Gen
Med 2008;5(2):112-114.

16. Hutchinson R. Amyand'’s hernia. Journal of the Royal Society of Medicine.
1993;86(2):104-105.

17. Ceulemans L], Deferm NP, Spiessens T, Vanhoenacker FM. Amyand's her-
nia. Journal of the Belgian Society of Radiology. 2014;97(3):146.

18. Salles VJA, Bassi DG, Speranzini MB. Hérnia de Amyand. Rev Col Bras Cir.
2006;3(5):339-340.

19. Kuru S, Bulgurcu A, Kismet K., Ertas E. Should an appendectomy be per-
formed for the treatment of amyand's hernia with non-inflamed vermi-
form appendix? A case report and review of the literature. Visz. Gastroin-
test. Med. Surg. 2013; 29:51-54.

20. Montandon Jr ME, Montandon C, Fiori GR, Ximenes Filho CA, Cruz
FCB. Apendicite aguda: achados na tomografia computadorizada — ensaio
iconografico. Radiol Bras 2007;40(3):193-199.

21. Brown MA. Imaging acute appendicitis. Semin Ultrasound CT MR
2008;29(5):293-307.

22. Soucy Z, Cheng D, Vilke GM, Childers R. Systematic Review: The Role of
Intravenous and Oral Contrast in the Computed Tomography Evaluation
of Acute Appendicitis. | Emerg Med. 2020;58(1):162-166.

23. Graga S, Costa S, Francisco E, Ferreira ], Esteves ], Carrapita ], Vasconcelos
E, Vale S, Matos L, Maciel ]. Hémia de Amyand: a propésito de um caso
clinico. Revista Portuguesa de Cirurgia. 2013; 26: 37-40.

24. Losanoff JE, Basson MD. Amyand hemia: a classification to improve man-
agement. Hernia. 2008;12(3):325-326.

25. Terceiro MG, Faria IM, Paula RA, Marchiori E. Qual o seu diagnostico?
Radiologia Brasileira, 2014; 47(6).

26. Abdulla S, Lynes K, Nagendram S, Akhtar M. Amyand's hernia managed
with open repair and laparoscopic appendicectomy. | Surg Case Rep.
2017;(11D): 1jx223.

27. Cigsar EB, Karadag CA, Dokucu Al. Amyand's hernia: 11years of experi-
ence. | Pediatr Surg. 2016;51(8):1327-1329.

28. Crouzillard, B. N. S, Hernani, B. L., Martins, R. K, Silva, R. A,, Pacheco
Junior, A. M., Moricz, A., & Roll, S. Hémia de Amyand: como conduzir um
achado incidental? Sao Paulo, SP, Brasil: Faculdade de Ciéncias Médicas da
Santa Casa de Sao Paulo, Internato em Cirurgia, 2017;4:1-4.

29. Vehbi H, Agirgun C, Agirgun F, Dogan Y. Preoperative diagnosis of Amy-
and's hernia by ultrasound and computed tomography. Turk | Emerg Med.
2016;16(2):72-74.

30. Centers For Disease Control And Prevention (CDC). NHSN Protocol
Clarifications: Surgical Site Infection Event. Atlanta, 23 p. 2013.

31. Nyhus LM. Classification of groin hernia: milestones. Hernia. 2004;8(2):87-
88

32. Sadhu ], Samuel VM, Kodiatte T, Gaikwad P. Amyand's Hernia: Case re-
port - current dilemma in diagnosis and management. | Clin Diagn Res.
2015;9(2):PD03-4.

33. Santos, J. P. S.; de Sousa, C. E; de Sant'/Anna, C. M.; Cunha, L. Hémia de
Amyand — Um Relato de Caso. 2020. Congresso Paulista de Cirurgia —
22% Assembleia Cirargica do Congresso Brasileiro de CirurgiGes. Evento
on-ine. Disponivel em: https://fpe.iweventos.com.br/evento/cbcsp2020/
trabalhosaprovados/naintegra/15781

34. Fonseca Neto, O C. L, Martins, B. C. N. Pedrosa, M. G. L. Hémia de
Amyand: um achado inesperado em hérnia inguinal. Revista de Medicina,
2022;101(6):195140.

35. Fezoulidi G, Argyrouli V, Adamopoulos E, Makridis KG, Zourntou SE,
Fezoulidis IV. Amyand's hernia: presumptive diagnosis by CT and literature
review. Radiol Case Rep. 2021;16(4):911-915.

36. Maekawa T. Amyand's Hernia Diagnosed by Computed Tomography. In-
tern Med. 2017;56(19):2679-2680.

46 | RBUS - BRASILIAN JOURNAL OF ULTRASONOGRAPHY

37. Deshmukh S, Verde F, Johnson PT, Fishman EK, Macura K]. Anatomical
variants and pathologies of the vermix. Emerg Radiol. 2014;21(5):543-552.

38. Holmes K, Guinn JE. Amyand hernia repair with mesh and appendectomy.
Surg Case Rep. 2019;5(1):42.

39. Sousa D, Ferreira A, Cruz A, Marinho D, Allen M, Santinho C, Martins
J. Hérnia de Amyand. Revista Portuguesa De Cirurgia, 2016;(37):29-32.

40. Batista ABE, Naglis L da S, Ramos L de O, Moura MT, de Paula JF, Batista
CAM. Hérnia de Amyand — relato de caso. Rev. Saber Digital [Internetl,
2019;12(2):118-126.

41. Shekhani HN, Rohatgi S, Hanna T, Johnson JO. Amyand's Hernia: A Case
Report. ] Radiol Case Rep. 2016;10(12):7-11.

42. Patoulias D, Kalogirou M, Patoulias I. Amyand's Hernia: an up-to-date re-
view of the literature. Acta Medica (Hradec Kralove). 2017;60(3):131-134.

43. Constantine S. Computed tomography appearances of Amyand hernia.
] Comput Assis Tomogr. 2009;33:359-362.

44. Manatakis DK, Papageorgiou D, Antonopoulou MI, Stamos N, Agalianos
C, Ivros N, Davides D, Pechlivanides G, Kyriazanos I. Ten-year Audit of
Safe Bail-Out Alternatives to the Critical View of Safety in Laparoscopic
Cholecystectomy. World ] Surg. 2019;43(11):2728-2733.

45.Graca S, Costa S, Francisco E, Ferreira |, Esteves ], Carrapita ], Maciel ]. Hér-
nia de Amyand: a propdsito de um caso clinico. Revista Portuguesa de
Cirurgia, 2014;(26):37-40.

46.Druszcz CC. Aplicacao multicéntrica informatizada da coleta de dados
clinicos na apendicite aguda. Tese (doutorado)- Universidade Federal do
Parana. Pos-Graduagdo em Clinica Cirurgica do Setor de Ciéncias da
Saude, 2006.

LOREN MENDES SOUZA
http://lattes.cnpq.br/4090763162997571
https://orcid.org/0000-0002-3896-1830

TATIANA RIBEIRO GOMES DA MATTA
http://lattes.cnpq.br/7107304267587115
https://orcid.org/0009-0001-3327-7474

LEONARDO DE SOUZA PIBER
http://lattes.cnpg.br/3176689179668902
https://orcid.org/0000-0001-6031-8334

Scientific Editor - Heverton Pettersen
Spelling Check: Dario Alvares
Received: 03/18/24. Accepted: 04/02/24. Published: 04/12/2024.




