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Abstract

The canal of Nuck, caused by the failed closure of the processus vaginalis in the female, is the continued outpouching of
parietal peritoneum through the inguinal canal to the labia majora. Disorders of the canal of Nuck include hernia and
hydrocele. Some canal of Nuck hernias, especially of the ovary, may result in emergent complications such as incarcer-
ation, strangulation, and ovarian torsion. Knowledge of canal of Nuck disorders and prompt diagnosis are important to
avoid serious complications. Imaging, especially ultrasound, is essential for timely diagnosis, leading to appropriate

management and better patient care.
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Introduction

Pediatric inguinal hernias in infants and young children
and have a reported incidence in the range of 0.8%—
4.4% in the pediatric population (1). They are relative-
ly uncommon in girls, who are affected 6-10 times less
frequently compared to boys (1,2). The canal of Nuck
represents the continued outpouching of parietal peri-
toneum through the inguinal canal to the labia majora
and may result in an indirect hernia and/or hydrocele
as shown in Fig. 1 (3,4). Canal of Nuck hernias often
contain bowel and peritoneal fat and are treated with
non-urgent, planned surgery (3,4). However, herniation
of organs such as ovaries may lead to incarceration,
strangulation, and ovarian torsion which are serious
complications that require emergent surgery (5).
Ultrasound with a high-frequency transducer is the
preferred modality for initial imaging (5). Because
canal of Nuck hernias are rare but may result in serious
complications, it is important to describe the clinical
presentation and radiographic findings for prompt
diagnosis and management.

Cases

Case |

A six-year-old girl presented with minimally tender
left groin swelling. Ultrasound demonstrated a

well-circumscribed cystic structure in the subcutaneous
tissues of the left groin with thin internal septations
(Fig. 2). A follow-up MRI (shown is a coronal
T2-weighted image of the pelvis) obtained confirmed
the diagnosis of canal of Nuck hydrocele (Fig. 3).
The protocol utilized to evaluate this groin mass is
described in Table 1.

Case 2

A 5Sl-day-old girl presented with left groin swelling.
Ultrasound demonstrated a partial bowel loop pro-
truding through an abdominal wall defect consistent
with bowel herniation into the canal of Nuck (Fig. 4).

Case 3

A four-year-old girl presented with a transient lump in
her right groin. An ultrasound was initially negative,
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Fig. I. lllustration of the canal of Nuck.

Fig. 2. Ultrasound of the left groin in a six-year-old girl dem-
onstrates a loculated hydrocele in the canal of Nuck (arrow).

Fig. 3. Coronal T2-weighted image of the pelvis in a six-year-old
girl confirms the left canal of Nuck hydrocele (arrow).

Table I. Abbreviated pelvic MRI protocol for canal of Nuck
pathology.

Axial sequences Coronal sequences

STIR
Diffusion-weighted

T |-weighted
STIR or T2-weighted

STIR, short TI inversion recovery.

Fig. 4. Ultrasound of the left groin in a 51-day-old girl depicts
bowel in the canal of Nuck (arrow).

Fig. 5. Ultrasound of the right groin in a four-year-old girl during
Valsalva shows bowel within the canal of Nuck (arrow).

but with Valsalva, a small loop of bowel protruded into
the canal of Nuck (Fig. 5).

Case 4

A three-month-old girl was referred for ultrasound
evaluation of a left inguinal hernia which was appre-
ciable on physical exam. Ultrasound showed that the
uterus and one of the ovaries was visible within the
canal of Nuck (Fig. 6).

Case 5

A 48-day-old girl who presented with a lump in her left
groin underwent ultrasound. The left ovary was present
within the left canal of Nuck (Fig. 7).

Case 6

A 13-day-old girl received an ultrasound for a right
labial Iump. Ultrasound revealed the right ovary
within the canal of Nuck (Fig. 8). Ovarian follicles
were visible which is typical in the newborn period.
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Fig. 6. Ultrasound of the left groin in a three-month-old girl
reveals the uterus (white arrow) and left ovary (black arrow) in
the left canal of Nuck.

Fig. 7. Ultrasound of the left groin in a 48-day-old girl demon-
strates an ovary in the left canal of Nuck (arrow).

Fig. 8. Ultrasound of the right groin in a |3-day-old girl depicts
the right ovary within the right canal of Nuck (arrow).

Case 7

A 12-year-old girl underwent ultrasound for a right
groin mass which showed the right ovary within the
canal of Nuck (Fig. 9). A coronal reformat of a com-
puted tomography (CT) scan performed subsequently

Fig. 9. Ultrasound of the right groin in a 12-year-old girl shows
the right ovary within the right canal of Nuck (arrow).

Fig. 10. Coronal reformatted image from a CT of the pelvis in a
I2-year-old girl confirms the right ovary within the right canal of
Nuck (arrow).

also depicted the right ovary within the canal of Nuck
(Fig. 10).

Case 8

Magnetic resonance imaging (MRI) of the pelvis was
requested for a two-year-old girl with concern for a
septic right hip. The MRI revealed a hydrocele in the
left canal of Nuck (Fig. 11).

Discussion

Embryologically, the processus vaginalis represents an
outpouching of the parietal peritoneum that becomes
apparent during the 12th week of gestation. Canal of
Nuck abnormalities arise when the processus vaginalis
remains patent in girls. Obliteration of the processus
vaginalis normally occurs from the seventh month of
gestation to one year of age, and canal of Nuck hernias
present most often in girls aged < 5 years but have been
reported in girls aged as old as 11 years (5,6). Because
obliteration of the processus vaginalis begins during
gestation, canal of Nuck and other inguinal hernias
are associated with prematurity and may occur in
9%—11% of infants born prematurely (7). A study of
92,308 children found that inguinal hernias may be
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Fig. 1 1. Coronal short-T| inversion recovery MRI of the pelvis
reveals a hydrocele in the left canal of Nuck (arrow).

associated with lung disease and mechanical ventila-
tion, which may be explained by the increase in intra-
abdominal pressure present in these situations (8).

The processus vaginalis normally closes in a cranio-
caudal direction, starting superiorly and ending inferi-
orly (6). If only the inferior part of the processus
vaginalis remains patent, an encysted hydrocele may
form (6). An entirely patent processus vaginalis is
referred to as the canal of Nuck and may result in a
communicating hydrocele or herniation of organs,
most commonly the bowel and ovary (4,6). Based on
autopsy data of adults of both sexes, herniation is
found in 15%-30% of patients with a patent processus
vaginalis (9). As the deep inguinal ring is at the superior
end of the canal of Nuck and lateral to the inferior
epigastric vessels, the canal of Nuck hernia is classified
as an indirect hernia (10).

Herniation of other organs has been less commonly
described in the literature. Herniation of the uterus
with the ovary has been reported in at least nine pedi-
atric patients, all aged <1 year, with concomitant her-
niation of the fallopian tube in eight of these nine
patients (11-17). While herniation of one ovary and
fallopian tube is more common, there have been three
reported cases of left-sided herniation of both adnexa
(11,12,16). Herniation of the bladder has been
described in one adult patient (18).

Inguinal hernias more frequently occur on the right
side as the sigmoid colon may help prevent herniation
through the left deep inguinal ring (4). Because canal of
Nuck hernias are uncommon, no prospective data have
been collected. However, in the two retrospective stud-
ies consisting solely of canal of Nuck hernias, 31/55
(56%) cases were right-sided, and 2 (4%) cases were
bilateral (3,5). Bilateral inguinal hernias are more

common in female patients and in patients born prema-
turely (19,20).

Incarceration, in which the herniated structure is
trapped in the canal of Nuck and cannot be readily
reduced to its original location, occurs more often
when there is herniation of an ovary and in younger
patients, though prematurity is not clearly associated
with incarceration. Incarceration has been reported in
up to 43% of inguinal hernias involving an ovary, per-
haps because a herniated edematous ovary is less com-
pressible than herniated bowel (1,21). In a study of
79,794 children, the rate of incarceration decreased as
age increased (20). While some studies have reported a
positive or negative association between prematurity
and incarceration, two studies found no relationship
(8,20,22,23).

Canal of Nuck hernias may present with pelvic or
groin pain, compressible or non-compressible localized
labial swelling, and tenderness without erythema or
induration (6). In contrast to a hydrocele, a hernia
may be induced and made more appreciable on physi-
cal exam when the patient stands up or performs the
Valsalva maneuver (24). In children who do not under-
stand the instructions to perform the Valsalva maneu-
ver, they can be induced to cry or instructed to extend
their abdomen or exhale to increase intraabdominal
pressure (10).

Ultrasound is the preferred modality for initial
imaging of canal of Nuck disorders (25). Ultrasound
can visualize herniated structures in the canal of Nuck
moving anteromedially and inferiorly when the patient
stands up or performs the Valsalva maneuver (25).
Color Doppler ultrasound detects vascularization and
can distinguish between incarceration and strangula-
tion, in which blood flow to the herniated structure is
compromised and may lead to necrosis (10). In addi-
tion, relevant to the pediatric population, ultrasound
does not require the patient to remain still for an
extended time as is the case with MRI and does not
expose the patient to radiation as in CT. Ultrasound
should be performed with a high-frequency transducer
to explore the labia and groin. Long- and short-axis
views demonstrate the canal of Nuck superficially and
medially to the pubic bone (26). When an intra-pelvic
structure is identified and localized to the canal of
Nuck via ultrasound, no additional differential need
be considered, as ultrasound is essentially diagnostic
in these cases. MRI is used when ultrasound is incon-
clusive and may provide more details of the herniated
structures (6). When an intrapelvic organ or hydrocele
cannot be definitively identified, differential considera-
tions for a soft tissue fluid collection or mass include
abscess or lymphadenopathy, though an abscess is
likely to exhibit supporting ultrasound features such
as regional echogenic fat, and a lymph node is often
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discernable from an intrapelvic organ by its morphol-
ogy. CT can detect incidental canal of Nuck hernias
but is not recommended as a first line modality for
diagnosing canal of Nuck disorders because of radia-
tion exposure (6).

In conclusion, canal of Nuck hernias are uncommon
but may lead to emergent conditions such as incarcer-
ation, strangulation, or ovarian torsion. Because of
these potential complications, knowledge of canal of
Nuck disorders and prompt diagnosis are critical.
Imaging, especially ultrasound, facilitates prompt diag-
nosis, leading to appropriate management and
improved patient care.
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