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Abstract: Ultrasound technology with or without color Doppler allows a real-time evaluation of the
entire female pelvis including gynecologic and non-gynecological organs, as well as their pathology.
As ultrasound is an accurate tool for gynecological diagnosis and is less invasive and less expensive
than other techniques, it should be the first imaging modality used in the evaluation of the female
pelvis. We present a miscellany of non-gynecological pelvic images observed during the realization
of gynecological ultrasound. Transvaginal and transabdominal ultrasound is the first choice among
diagnostic techniques for the study of the female pelvis, providing information about gynecological
and extra-gynecological organs, allowing for an orientation toward the pathology of a specific organ
or system as well as for additional tests to be performed that are necessary for definitive diagnosis.

Keywords: ultrasound; color Doppler; female pelvis; extra-gynecological disease

1. Introduction
1.1. Ultrasound Technique

Ultrasound is a less invasive and less expensive diagnostic imaging technique than
other diagnostic imaging modalities. Ultrasound is the imaging diagnostic technique of
choice in the diagnosis of the female pelvis [1]. The American Institute of Ultrasound in
Medicine proposed the use of ultrasound examinations before other imaging modalities
when the evidence shows that ultrasound imaging is at least equally or more effective for the
anatomic area evaluated [2]. For a long time, ultrasound has demonstrated its great value
in establishing a gynecological diagnosis, compared with surgical findings [3]. Moreover, it
has proven to be an accurate complementary imaging method in acute abdominal disorders,
providing additional information as well as the final diagnosis in many cases [4]. The use of
point-of-care ultrasound (POCUS) allows the clinician to perform the ultrasound scan both
at the medical office or the patient’s bedside and after the physical examination, correlating
images with the patient’s symptoms and evaluating any changes in real time [5]. Ultrasound
can be performed using a transvaginal or transabdominal approach with or without color
and/or power Doppler. Transvaginal ultrasound is performed with an empty bladder using
higher frequency transducers, which provide a high-resolution image due to the proximity
between the pelvic structures and the transvaginal probe. Transabdominal imaging requires
a distended urinary bladder, which acts as an acoustic window, facilitating the evaluation of
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pelvic structures. Both techniques have some limitations: the anthropomorphic features of
patients and a not corrected distended urinary bladder can limit transabdominal ultrasound.
Transvaginal ultrasound is not feasible in cases of virginal patients and in other cases with
the impossibility of vaginal examination [6]. Ultrasound imaging has the added advantage
of real-time imaging, which allows pelvic organs to be scanned, correlating symptoms with
specific pelvic anatomical locations, and provides a specific diagnosis of pelvic pathologies
using different ultrasonographic modalities [1].

1.2. Female Pelvis Anatomy

The evaluation of the female pelvis includes the study of the uterus and both ovaries
but also the evaluation of the bladder, rectum, and the vascular structures and ligaments of
this area. Evaluation of the uterus, the central organ of the pelvis, should comprise the as-
sessment of the uterine size and position, including the uterine body with the endometrium,
the isthmus, and the cervix. The study of ovaries should include the visualization of both
ovaries, generally in the ovarian fossa of what is related anteriorly by the medial umbilical
ligament, the ureter and internal iliac posteriorly, and the external iliac vein superiorly.
Both the uterus and the ovaries vary in size and characteristics throughout the menstrual
cycle and according to menopausal status [6].

There are some papers that evaluate the use of ultrasound in the study of the female
pelvis, with the majority related to gynecological diseases. In this paper, we present the
value of pelvic ultrasound for diagnosing non-gynecological pathology, classifying these
features in:

(1) Imaging of the digestive system;
(2) Imaging of the uro-renal system;
(3) Vascular imaging;
(4) Lymphatic imaging;
(5) Neurological imaging;
(6) Cutaneous images;
(7) Others.

2. Imaging of the Digestive System

Evaluation of the most caudal segment of the digestive tract should be included in
the study of the female pelvis because of its close relationship with the uterus, cervix,
and vagina. In addition, during a pelvic ultrasound, it would be possible to demonstrate
digestive diseases such as appendicitis, diverticulitis, mucocele, appendicular plastron,
GIST, and colon cancer that should be known. In some cases, it could be difficult to make
a differential diagnosis between some of these pathologies and endometriosis, which is a
benign gynecological condition that can affect some pelvic organs such as the intestine, in
addition to the genital system.

2.1. Appendicitis

Appendicitis is inflammation of the vermiform appendix, which can progress to
an abscess, ileus, peritonitis, or death in case of the absence of treatment [7]. Patients
with pelvic and or abdominal pain should first be evaluated using ultrasonography. Af-
ter confirming the normality of gynecological organs, a careful evaluation of the pelvic
area including the bowel should be performed. They are three clinical findings with the
highest predictive value for diagnosing acute appendicitis: (1) right lower quadrant pain,
(2) abdominal rigidity, and (3) migration of pain from the periumbilical region to the
right lower quadrant [8]. Ultrasound imaging shows typically the thick-walled inflamed
appendix and sometimes, appendicolith and a small periappendiceal fluid collection [9].
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The presence of a non-compressible concentrically layered, blind-ending tubular structure
in the right adnexal region with thickened and smooth appendiceal walls, marked hyperemia,
and no sign of cog wheel or incomplete septum is consistent with acute appendicitis. Using
these indicators, transvaginal ultrasound is useful in detecting an inflamed appendix and
in distinguishing acute appendicitis from pelvic inflammatory disease (Figures 1–3) [10].
Ultrasound should be considered as the first imaging tool in patients with abdominal or pelvic
pain with suspicion of an appendicular inflammation due to the presence of specific signs,
based on which a diagnosis of appendicitis may be conducted; thus, ultrasound is a wide
availability technique, compared with other diagnostic imaging tools.
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Figure 1. Grayscale transvaginal ultrasound of an inflamed appendix. Longitudinal transvaginal
sonographic image demonstrates a blind-ending tubular structure in the right adnexal region pointed
with yellow arrow and a small periappendiceal fluid collection (white arrow) (A). Transverse sono-
graphic view showing the right ovary (white arrow) and the characteristic submucosal ring of an
inflamed appendix (yellow arrow) (B).
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Figure 3. Longitudinal transvaginal ultrasound with color Doppler demonstrates the presence of
intraluminal gas in the appendix (white arrow) and hyperemia (black arrow).

2.2. Appendicular Plastron

A plastron is a progressive form of acute appendicitis, with a low frequency (2–6%).
A pelvic ultrasound allows the diagnosis by the presence of a mass in the right iliac fossa
surrounding the small loops with the inflammatory signs. The evolution could be toward
an abscess in cases of no treatment or ineffective treatment (Figure 4) [11].
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Figure 4. Grayscale (A) and color Doppler (B) of appendicular plastron showing a vascularized
heterogeneous mass in the right iliac fossa.

2.3. Appendiceal Mucocele

Appendiceal mucocele is the accumulation of mucoid material in the lumen of the
appendix. Although there are no differences between benign and malignant cases, it is
crucial recognizing this entity in order to prevent the spillage of the mucus during surgery
for avoiding grave complications such as pseudomyxoma peritonei [12].
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The appendiceal mucocele shows at ultrasound a well-defined, thin-walled cystic
mass with an ovoid, oblong, or pear-shaped morphology. The echogenicity of a mucocele
depends on the composition of the mucus, ranging from an anechoic or hypoechoic cyst
with low-level internal echoes and posterior acoustic enhancement to a heterogeneous
avascular mass without posterior acoustic enhancement. Mucocele often shows a pattern
of concentric echogenic layers within a cystic mass called the “onion skin” pattern, and
it is fairly specific for appendiceal mucocele. Calcifications may be present in the wall
(Figures 5–7) [13].
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Figure 7. A three-dimensional rendering of a mucocele of 96 × 46 × 20 mm in an 80-year-old woman
(A) and the same mucocele at surgery (B).

2.4. Diverticulosis and Diverticulitis

Transvaginal and transabdominal ultrasound may be useful for the evaluation of
diverticulitis, most cases of which occur in the sigmoid colon, which is in the pelvis.

In normal conditions, colonic diverticula are not evident at ultrasonography because
of the colon’s thin wall. However, in cases of an inflamed diverticulum, it has a hyperechoic
shadowing center surrounded by a thick hypoechoic edge, which represents the thickened
wall. The wall is surrounded by inflamed hyperechoic paracolic fat. The characteristic
hypertrophy of the circular muscle layer of the muscularis propria in cases of colonic
diverticulosis is evident on ultrasound as circumferential thickening of the outer hypoechoic
layer of the colon wall (Figure 8) [14].



Diagnostics 2022, 12, 1693 7 of 21Diagnostics 2022, 12, x FOR PEER REVIEW 7 of 21 
 

 

 
Figure 8. Transvaginal grayscale ultrasound in a patient with acute diverticulitis shows a hyperech-
oic image arising from the colonic wall with a hypoechoic rim representing wall thickening of the 
inflamed diverticulum (yellow arrow) and minimal wall thickening of the colon (black arrows). 

2.5. Bowel Tumors 
Tumors that affect the small intestine, cecum, sigmoid colon, and rectum may be seen 

on transvaginal sonography. Colorectal cancer is the third most common cancer in the 
Western Hemisphere, and the incidence increases with increasing age. Screening has been 
shown to reduce colorectal cancer incidence and mortality, but organized screening pro-
grams are still to be implemented in most countries [15]. In this context, it is necessary to 
keep in mind that we can find the presence of colorectal cancer incidentally during an 
ultrasonographic study of the pelvis. 

The ultrasonographic image varies according to the type of tumor: carcinomas and 
lymphomas generally appear as a focal mural thickening, whereas mesenchymal tumors 
and metastases appear as intra- or extraluminal localized round solid masses that are hy-
poechoic or heterogeneous (Figure 9). 

Recognizing these characteristics, it is necessary to make a differential diagnosis with 
benign gynecologic diseases such as deep endometriosis affecting the recto-sigmoid 
bowel. 

Gastrointestinal stromal tumors (GISTs) are rare tumors that account for a small per-
centage of gastrointestinal neoplasms. Gastrointestinal stromal tumor is the most common 
gastrointestinal mesenchymal tumor. Some GISTs develop outside the gastrointestinal 
tract, such as in the omentum, mesentery, and retroperitoneum, and this type of tumor is 
called an extra-gastrointestinal stromal tumor (eGIST). GISTs developing outside the 
stomach are associated with a higher malignancy potential. Generally, GISTs are an inci-
dental, asymptomatic finding, but if GISTs present symptomatically, they can produce 
nausea, vomiting, abdominal distension, abdominal pain, or peritonitis. Ultrasound man-
ifests as solid, non-uniform, pelvic, or abdominal tumors of mixed echogenicity with or 
without cystic areas, with abundant vascularization, and without acoustic shadowing. 
The presence of a tumor with these characteristics without connection to the intestinal 
wall and that does not originate in the uterus or adnexa is highly suspicious of being an 
eGIST (Figures 10 and 11) [16,17]. 
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2.5. Bowel Tumors

Tumors that affect the small intestine, cecum, sigmoid colon, and rectum may be
seen on transvaginal sonography. Colorectal cancer is the third most common cancer in
the Western Hemisphere, and the incidence increases with increasing age. Screening has
been shown to reduce colorectal cancer incidence and mortality, but organized screening
programs are still to be implemented in most countries [15]. In this context, it is necessary
to keep in mind that we can find the presence of colorectal cancer incidentally during an
ultrasonographic study of the pelvis.

The ultrasonographic image varies according to the type of tumor: carcinomas and
lymphomas generally appear as a focal mural thickening, whereas mesenchymal tumors
and metastases appear as intra- or extraluminal localized round solid masses that are
hypoechoic or heterogeneous (Figure 9).

Recognizing these characteristics, it is necessary to make a differential diagnosis with
benign gynecologic diseases such as deep endometriosis affecting the recto-sigmoid bowel.

Gastrointestinal stromal tumors (GISTs) are rare tumors that account for a small per-
centage of gastrointestinal neoplasms. Gastrointestinal stromal tumor is the most common
gastrointestinal mesenchymal tumor. Some GISTs develop outside the gastrointestinal tract,
such as in the omentum, mesentery, and retroperitoneum, and this type of tumor is called
an extra-gastrointestinal stromal tumor (eGIST). GISTs developing outside the stomach are
associated with a higher malignancy potential. Generally, GISTs are an incidental, asymp-
tomatic finding, but if GISTs present symptomatically, they can produce nausea, vomiting,
abdominal distension, abdominal pain, or peritonitis. Ultrasound manifests as solid, non-
uniform, pelvic, or abdominal tumors of mixed echogenicity with or without cystic areas,
with abundant vascularization, and without acoustic shadowing. The presence of a tumor
with these characteristics without connection to the intestinal wall and that does not originate
in the uterus or adnexa is highly suspicious of being an eGIST (Figures 10 and 11) [16,17].
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3. Imaging of the Uro-Renal System

The evaluation of the kidneys, the bladder, and the ureters are mandatory in benign gy-
necologic diseases such as endometriosis affecting the anterior and posterior compartments,
especially the uterosacral ligaments. In these cases, it is possible to diagnose pyelocaliceal
dilation for ureteral obstruction.

In other cases, the incidental detection of urological findings such as megaureter,
benign and malignant bladder pathology, pelvic kidney, and ureterocele may occur.

3.1. Mega Ureter and Ureterocele

The megaureter could be congenital or acquired. A diameter of a ureter more than
7–10 mm should be considered a megaureter (Figure 12) [18].
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Figure 12. Ultrasound imaging demonstrates a megaureter with tapered distal segment (white arrows)
ending at the bladder (yellow arrow) (A). Color Doppler shows no vascularization of megaureter (B).

Ureterocele represents cystic dilatation of the intravesical segment of the ureter, it may
be associated with either a single or double ureter. The congenital defect is the obstruction
of the meatus, and the ureterocele is a hyperplasic response to this obstruction. Ureteral
duplication is present in about 75% of patients with ureterocele [19].

The ultrasonographic image of the ureterocele is an anechoic cyst within the posterior as-
pect of the urinary bladder [20]. During the ultrasonographic exam, a non-obstructed ureterocele
may vary its size by the flow of urine toward the urinary bladder (Figures 13 and 14).
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The differential diagnosis should be performed with tubal pathology as hydrosalpinx
or pyosalpinx, which show septa or thickened mucosal folds, whereas ureterocele may
demonstrate peristalsis [14].

3.2. Benign and Malignant Bladder Pathology

There is a wide range of benign (cystitis glandularis, cystitis cystica, intestinal meta-
plasia, nephrogenic adenoma, and endometriosis) and malignant lesions (adenocarcinoma
in situ or invasive urothelial carcinoma with glandular differentiation), which can develop
in the bladder.

Adenocarcinoma of the bladder is an uncommon tumor, the diagnosis of which is
important in order to rule out the possibility of secondary involvement of the bladder by
an adenocarcinoma from a different site [21].

Ultrasound shows whit the filled urinary bladder in cases of carcinoma an irregular solid,
usually polypoid intravesical lesion, which presents highly vascularized (Figure 15) [22].
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Figure 15. Transvaginal ultrasound shows the urinary bladder with an irregular solid, and polypoid
intravesical lesion between the calipers (A). Power Doppler reveals high vascularization (B). Histology
confirmed a bladder carcinoma.

3.3. Pelvic Kidney

The pelvic kidney occurs when the kidney does not ascend normally to reach the
renal fossa. Most are asymptomatic. The most frequent accompanying anomaly is reflux
vesicoureteral. In the absence of other abnormalities, the prognosis for patients with renal
ectopy is good. Their incidence range between 1:12,000 and 1:900 cases [23].

In most cases, an ectopic kidney appears in the pelvis as a solid mass, and it could be
confused with a tumor of gynecological origin, so it is extremely important to know its
presence to make a differential diagnosis (Figures 16 and 17).
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Figure 17. Color Doppler transvaginal ultrasound shows the vascularization of an ectopic kidney
(A). Transabdominal ultrasound in the same patient demonstrates the presence of the liver (yellow
arrow) and the absence of the orthotopic kidney (B).

4. Vascular Imaging

The knowledge of vascular anatomy structures is fundamental to understanding some
imaging, especially the color Doppler study of the pelvis.

The abdominal aorta is divided into two common iliac arteries at the level of the
fourth–fifth lumbar vertebra. These arteries are divided into external and internal iliac
arteries at the level side of the sacroiliac joint. The external iliac artery supplies the lower
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limb, and the internal iliac artery mainly supplies the pelvis. The internal iliac artery passes
medially over the pelvic brim and descends into the pelvic cavity. At the upper margin
of the greater sciatic foramen, it divides anteriorly and posteriorly. The ureter is located
on the medial aspect of the internal iliac artery, and the pararectal space is seen between
the ureter and the internal iliac artery. It is the main blood supply to the pelvic organs, the
gluteal muscles, and the perineum, with the anterior and posterior trunks [24].

The uterine artery and vein are branches of the internal iliac artery and are located
parallel to the uterus, and at the level of the isthmus, the uterine artery enters the uterus,
forming the arcuate and radial branches. These uterine vessels anastomose with the ovarian
vasculature in the pampiniform plexus, a network of arterial and venous flow suspended
between the fallopian tube, ovary, and uterus [6].

4.1. Pelvic Congestion

Pelvic congestion is a cause of chronic pelvic pain, but it has also been reported in
imaging studies of asymptomatic women. It is usually associated with intra-pelvic varicose
veins in women with unexplained pain in the hypogastrium or pelvis that last’s more than
6 months. The nature of varicose pelvic veins is unknown, most certainly multifactorial,
and due to mechanical and hormonal issues. Doppler ultrasound is widely used with good
results. Diagnostic criteria include ovarian vein diameter larger than 4 cm, dilated and
tortuous arcuate uterine vessels communicating with varicose pelvic veins, slow venous
flow, and retrograde venous reflux (Figure 18) [25]. Due to its presence in asymptomatic
women, this entity must be considered in any ultrasound study of the female pelvis.
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Figure 18. Color Doppler transvaginal ultrasound (A,B) demonstrates dilated and tortuous arcuate
uterine vessels communicating with varicose pelvic veins. Uterus is indicated with yellow arrow (A).

4.2. Thrombosis

A thrombotic lesion may occur if an injury to the vessel wall or endothelial dysfunction,
a decrease in blood flow, and thrombophilia of the blood (Virchow’s triad) are present.
Systemic alterations in the hemostatic mechanism typically produce local thrombotic lesions
in discrete segments of the vascular tree. Areas of decreased flow, stagnant zones, turbulent
flow, and cell damage, including hemolysis, can lead to platelet adhesion and aggregation,
as well as fibrin formation (Figure 19) [26].
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Figure 19. Grayscale (A) and power Doppler (B) transvaginal ultrasound show a uterine vein with
the presence of a thrombus (yellow arrow) inside. Note the absence of vascularization in the image
corresponding to the thrombus.

Thrombosis of the ovarian vein is a rare occurrence. Ovarian vein thrombosis is
most frequently observed in the puerperium state when Virchow’s triad is present. It can
be associated with other conditions such as post-abortion infection, pelvic inflammatory
disease, recent pelvic surgery, and gynecological cancer. Moreover, there are other risk
factors such as alterations in various coagulation factors related to this entity. The color
Doppler ultrasonography allows physicians to reach a diagnosis by demonstrating an
anechoic or hypoechoic mass without flow on Doppler examination (Figure 20). Computed
tomography and magnetic resonance imaging are useful in atypical presentations to avoid
delays in diagnosis [27]. Transvaginal and transabdominal color Doppler ultrasound can
demonstrate the normal anatomy of pelvic vascular structures as well as their pathology,
and therefore, it is the technique of choice in some gynecological cases such as in the
puerperium period, because it may perform differential diagnosis with other gynecological
and non-gynecological pathologies.
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4.3. Aneurysm

Isolated iliac aneurysms are rare, with a prevalence of around 2% of patients with
aortoiliac aneurysms. Is less frequent in females than in males, with a ratio of 1:6, and more
frequent in young women who have undergone pregnancy and delivery.

Around 25% of all patients present with a rupture of an isolated iliac aneurysm, re-
sulting in a contained pelvic hematoma, which may result in compressive symptoms or
intraperitoneal rupture. Ruptures into adjacent pelvic viscera including rectum and bladder
and perianal ecchymosis have been reported because of dissection through the retroperi-
toneal tissues. Bleeding may be catastrophic, and the septic complications of surgery and
subsequent mortality are likely high. Although the exact incidence remains unclear, it
seems likely that a significant proportion of patients with an isolated iliac aneurysm are
asymptomatic and have their aneurysm discovered on routine clinical examination or
imaging (Figure 21) [28].
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Figure 21. Grayscale transvaginal ultrasound shows a pelvic rounded cystic mass (A). Color Doppler
evidence vascularization demonstrates the vascular nature of the lesion corresponding to a pelvic
aneurysm (B).

5. Lymphatic Imaging

Transvaginal and transabdominal ultrasound may show a range of lymphatic pathol-
ogy, in cases of gynecological or extra-gynecological diseases.

Pathologic lymph nodes generally appear as solid lesions related to the iliac vessels
(Figures 22 and 23). In some cases, it may be necessary to use other imaging techniques, such
as magnetic resonance or computed tomography, to determine the origin of these lesions.
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tion of the lymphatics in case of primary lymphatic cysts fail to converge with the main 
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cases of internal bleeding (Figure 25) [30]. 

Figure 23. Soft-tissue ultrasound demonstrates an irregular hypoechoic nodule (A) in which power
Doppler demonstrates abundant penetrating vascularization (B). Both Figures 22 and 23 depict lymphoma.

Lymphocele is a collection of lymphatic liquid inside a thick, fibrous, non-epithelial
wall and with no vascularization, arising from the retroperitoneum to the pelvic or abdom-
inal cavity. Ultrasound shows lymphocele as an oval, round, or hourglass-shaped, and
uni- or multilocular tumor with a thick wall. The contained fluid may be anechoic, low-
level, ground-glass, hemorrhagic, or mixed echogenicity. It may present with intraluminal
septations or debris (Figure 24) [29].
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Figure 24. (A,B) Cystic lesion related to iliac vessels in a patient with previous lymphadenectomy
consistent with lymphocele.

Cystic lymphangioma is a benign disease due to an incorrect embryological connec-
tion of the lymphatics in case of primary lymphatic cysts fail to converge with the main
lymphatic system. It may develop in a wide range of anatomic lesions, with less frequency
in the abdominal location. Differential diagnoses from a pancreatic pseudocyst, ovarian
cyst, renal cyst, or other diseases should be carried out.

Ultrasound shows an abdominal unilocular or multilocular cyst with thin echogenic
walls and hypoechoic or echogenic content. A hemorrhagic pattern is demonstrated in
cases of internal bleeding (Figure 25) [30].
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Figure 25. Transvaginal ultrasound shows a pelvic multilocular solid lesion independent from both
ovaries in a patient with previous cystic lymphangioma.

6. Neurogenic Imaging

Ultrasound provides images of neurologic structures, in some cases, as perineural
cysts and neurogenic tumors.

6.1. Tarlov Cyst

The perineural cysts or Tarlov cysts appear on dorsal nerve roots, commonly in the
sacral spine. Most are benign and asymptomatic, but occasionally, they can be symptomatic,
producing compression. Tarlov cysts are incidental findings on MRI, which is considered
the gold standard imaging technique [31].

In ultrasonography, Tarlov cysts are characterized by the presence of cystic lesions in
one of both adnexal regions usually well-defined and sometimes completely anechoic or
with the presence of some echoes or a network of very fine walls inside. It can be difficult
to differentiate from other adnexal imaging such as hydrosalpinx, ureteral pathology, or
pseudoperitoneal cysts (Figure 26).

6.2. Neurogenic Tumors: Schwannoma and Neurofibroma

Schwannomas are rare tumors that arise from the Schwan cells of the peripheral
nerve sheath. Most cases are sporadic, but familial clustering may be seen in association
with von Recklinghausen’s disease. Clinical features are non-specific, depending on the
location and size of the lesion, the most common abnormalities of which are abdomi-
nal pain and neurological deficit. Radiological studies are fundamental for diagnosing
Schwannomas [32].

Neurofibroma is another benign tumor composed of neoplastic Schwann cells, but
unlike schwannoma, it also contains additional non-neoplastic components, including
fibroblasts, mast cells, and perineurial-like cells, as well as residual axons. Sporadic
cutaneous neurofibroma is the most common type, in contrast to neurofibromatosis type 1,
which is characterized by the presence of multiple neurofibromas, in which there may be
involvement of multiple cutaneous sites, peripheral nerves, and spinal roots (Figure 27) [33].
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Figure 27. Color Doppler transvaginal ultrasound shows in the right adnexal region, a well-defined
solid mass with cystic areas and scattered vessels in a patient with histological result of neurofibroma.

Although the MRI is the gold standard for diagnosing these diseases, the lesions
caused by these tumors could be observed as lesions in routine pelvic scans.

7. Soft-Tissues Images

The pilonidal sinus is an acquired or congenital cutaneous disease that typically
occurs in the intergluteal region and is mainly observed in young adults. Some authors
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demonstrated that ultrasound is useful for evaluating the margins, extensions, sinus tract,
branches, and openings of the pilonidal sinus [34].

Transvaginal ultrasound demonstrates the typical characteristics of hair content in the
cyst, showing mixed echogenicity and hyperechoic areas with acoustic shadows (Figure 28).
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Figure 28. Transvaginal ultrasound sagittal view of the pelvis shows the uterus and the cervix
and adjacent to the posterior wall, a cystic lesion with diffuse echoes, and hyperechoic images
with acoustic shadows consistent with a pilonidal cyst (A–C). Power Doppler shows absence of
vascularization (C).

8. Others

There is a miscellaneous group of images that can be viewed in the pelvis. Within this
group, it is important to recognize the presence of forgotten foreign bodies due to the legal
consequences of their findings. Gossypiboma is the term used to describe the forgotten
cotton/gauze piece in the body after surgical procedures. These foreign bodies, which
are forgotten in the abdomen, produce ileus, intra-abdominal masse effect, postoperative
abdominal pain, nausea, and vomiting. It should be differentiated from malignancies with
mass-like images [35].

Ultrasound may show a well-delineated hypoechoic mass containing an echogenic
structure with pronounced posterior acoustic shadows (Figure 29) [14].
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Figure 29. Transvaginal ultrasound imaging (A,B) shows a heterogeneous solid mass with acoustic
shadows in a patient with recent pelvic surgery. Color Doppler does not demonstrate vascularization
(B). This image corresponds to a surgical gossypiboma.

9. Conclusions

The female pelvis is a complex anatomical region, in which a multitude of both
gynecological and extra-gynecological images can be diagnosed.

Transvaginal ultrasound, complemented by transabdominal ultrasound, is the first
choice among diagnostic techniques for the study of the female pelvis, providing informa-
tion on the gynecological organs as well as the extra-gynecological organs.

This allows for an orientation toward the pathology of a specific organ or system as
well as for additional tests to be performed that are necessary for a definitive diagnosis.



Diagnostics 2022, 12, 1693 20 of 21

Author Contributions: Conceptualization, B.G., M.Á.P., S.G. and J.L.A.; methodology, B.G. and S.A.;
investigation, B.V. and S.S.; resources, B.V. and S.S.; writing—original draft preparation, B.G., M.Á.P.
and S.A.; writing—review and editing, J.L.B. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Due to the study’s design and nature, IRB approval was waived.

Informed Consent Statement: This research article is a narrative review. No patients have been
directly involved; therefore, patient informed consent was not needed.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy law.

Acknowledgments: This study was performed under the auspices of the Càtedra d’ Investigació en
Obstetrícia i Ginecologia de la Universitat Autònoma de Barcelona (Barcelona, Spain).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Benacerraf, B.R.; Abuhamad, A.Z.; Bromley, B.; Goldstein, S.R.; Groszmann, Y.; Shipp, T.D.; Timor-Tritsch, I. Consider ultrasound

first for imaging the female pelvis. Am. J. Obstet. Gynecol. 2015, 212, 450–455. [CrossRef] [PubMed]
2. Minton, K.K.; Abuhamad, A.Z. 2012 Ultrasound First Forum proceedings. J. Ultrasound Med. 2013, 32, 555–566. [CrossRef]

[PubMed]
3. Loutradis, D.; Antsaklis, A.; Creatsas, G.; Hatzakis, A.; Kanakas, N.; Gougoulakis, A.; Michalas, S.; Aravantinos, D. The validity

of gynecological ultrasonography. Gynecol. Obstet. Investig. 1990, 29, 47–50. [CrossRef]
4. Beyer, D.; Schulte, B.; Kaiser, C. Ultrasound diagnosis of the acute abdomen. Bildgebung 1993, 60, 241–247. [PubMed]
5. Recker, F.; Weber, E.; Strizek, B.; Gembruch, U.; Westerway, S.C.; Dietrich, C.F. Point-of-care ultrasound in obstetrics and

gynecology. Arch. Gynecol. Obstet. 2021, 303, 871–876. [CrossRef]
6. Roach, M.K.; Andreotti, R.F. The Normal Female Pelvis. Clin. Obstet. Gynecol. 2017, 60, 3–10. [CrossRef]
7. D’Souza, N.; Nugent, K. Appendicitis. Am. Fam. Physician 2016, 93, 142–143.
8. Wagner, J.M.; McKinney, W.P.; Carpenter, J.L. Does this patient have appendicitis? JAMA 1996, 276, 1589–1594. [CrossRef]
9. Old, J.L.; Dusing, R.W.; Yap, W.; Dirks, J. Imaging for suspected appendicitis. Am. Fam. Physician 2005, 71, 71–78.
10. Molander, P.; Paavonen, J.; Sjöberg, J.; Savelli, L.; Cacciatore, B. Transvaginal sonography in the diagnosis of acute appendicitis.

Ultrasound Obstet. Gynecol. 2002, 20, 496–501. [CrossRef]
11. Baba, T.F.; Mbar, W.T.M.; Lamine, D.M.; Aly, S.M.; Noel, T.J.; Mamadou, C.; Tidiane, T.C.; Ibrahima, K. Plastron appendiculaire:

Intervention en urgence ou différée: À propos d’une série de 27 cas dans la clinique chirurgicale de l’Hôpital Aristide Le Dantec.
Pan Afr. Med. J. 2018, 29, 15. [CrossRef] [PubMed]

12. Ali, S.M.; Al-Tarakji, M.; Shahid, F.; Qabani, A.S.; Shah, A.A.; Ahmed, K.; Khan, M.B.; Inamullah. From Diagnosis to Management;
Mucocele of Stump Appendicitis, Extremely Rare Finding in an Uncommon Surgical Disease: Literature Review. Int. J. Surg.
Oncol. 2021, 2021, 8816643. [CrossRef] [PubMed]

13. Caspi, B.; Cassif, E.; Auslender, R.; Herman, A.; Hagay, Z.; Appelman, Z. The onion skin sign: A specific sonographic marker of
appendiceal mucocele. J. Ultrasound Med. 2004, 23, 117–121. [CrossRef] [PubMed]

14. Shaaban, A.M.; Rezvani, M.; Olpin, J.D.; Kennedy, A.M.; Gaballah, A.H.; Foster, B.R.; Menias, C.O.; Elsayes, K.M. Nongynecologic
Findings Seen at Pelvic US. Radiographics 2017, 37, 2045–2062. [CrossRef]

15. Brenner, H.; Kloor, M.; Pox, C.P. Colorectal cancer. Lancet 2014, 383, 1490–1502. [CrossRef]
16. Parab, T.M.; DeRogatis, M.J.; Boaz, A.M.; Grasso, S.A.; Issack, P.S.; Duarte, D.A.; Urayeneza, O.; Vahdat, S.; Qiao, J.H.; Hinika, G.S.

Gastrointestinal stromal tumors: A comprehensive review. J. Gastrointest. Oncol. 2019, 10, 144–154. [CrossRef]
17. Ambrosio, M.; Testa, A.C.; Moro, F.; Franchi, D.; Scifo, M.C.; Rams, N.; Epstein, E.; Alcazar, J.L.; Hidalgo, J.J.; Van Holsbeke, C.; et al.

Imaging in gynecological disease: Clinical and ultrasound features of extra gastrointestinal stromal tumors (eGIST). Ultrasound
Obstet. Gynecol. 2020, 56, 749–758. [CrossRef]

18. Hodges, S.J.; Werle, D.; McLorie, G.; Atala, A. Megaureter. Sci. World J. 2010, 10, 603–612. [CrossRef]
19. Ahmed, A. Ipsilateral Renal Agenesis With Megaureter, Blind End Proximal Ureter And Ureterocele In An Adult. J. Ayub. Med.

Coll. Abbottabad 2017, 29, 150–153.
20. Shimoya, K.; Shimizu, T.; Hashimoto, K.; Koyama, M.; Sawamura, A.; Murata, Y. Diagnosis of ureterocele with transvaginal

sonography. Gynecol. Obstet. Investig. 2002, 54, 58–60. [CrossRef]
21. Zhong, M.; Gersbach, E.; Rohan, S.M.; Yang, X.J. Primary Adenocarcinoma of the Urinary Bladder: Differential Diagnosis and

Clinical Relevance. Arch. Pathol. Lab. Med. 2013, 137, 371–381. [CrossRef] [PubMed]
22. Betsas, G.; Van Den Bosch, T.; Deprest, J.; Bourne, T.; Timmerman, D. The use of transvaginal ultrasonography to diagnose

bladder carcinoma in women presenting with postmenopausal bleeding. Ultrasound Obstet. Gynecol. 2008, 32, 959–960. [CrossRef]
[PubMed]

http://doi.org/10.1016/j.ajog.2015.02.015
http://www.ncbi.nlm.nih.gov/pubmed/25841638
http://doi.org/10.7863/jum.2013.32.4.555
http://www.ncbi.nlm.nih.gov/pubmed/23525380
http://doi.org/10.1159/000293299
http://www.ncbi.nlm.nih.gov/pubmed/8118194
http://doi.org/10.1007/s00404-021-05972-5
http://doi.org/10.1097/GRF.0000000000000259
http://doi.org/10.1001/jama.1996.03540190061030
http://doi.org/10.1046/j.1469-0705.2002.00836.x
http://doi.org/10.11604/pamj.2018.29.15.10038
http://www.ncbi.nlm.nih.gov/pubmed/29662600
http://doi.org/10.1155/2021/8816643
http://www.ncbi.nlm.nih.gov/pubmed/33628502
http://doi.org/10.7863/jum.2004.23.1.117
http://www.ncbi.nlm.nih.gov/pubmed/14756359
http://doi.org/10.1148/rg.2017170083
http://doi.org/10.1016/S0140-6736(13)61649-9
http://doi.org/10.21037/jgo.2018.08.20
http://doi.org/10.1002/uog.21968
http://doi.org/10.1100/tsw.2010.54
http://doi.org/10.1159/000064687
http://doi.org/10.5858/arpa.2012-0076-RA
http://www.ncbi.nlm.nih.gov/pubmed/23451748
http://doi.org/10.1002/uog.6269
http://www.ncbi.nlm.nih.gov/pubmed/19035534


Diagnostics 2022, 12, 1693 21 of 21

23. Khougali, H.S.; Alawad, O.A.M.A.; Farkas, N.; Ahmed, M.M.M.; Abuagla, A.M. Bilateral pelvic kidneys with upper pole fusion
and malrotation: A case report and review of the literature. J. Med. Case Rep. 2021, 15, 181. [CrossRef] [PubMed]

24. Standring, S. Gray’s Anatomy. In The Anatomical Basis of Clinical Practice, 40th ed.; Elsevier: Amsterdam, The Netherlands, 2016.
25. Pascual, M.A.; Browne, J.L. Pelvic Congestion Syndrome and Pelvic Adhesions. In Ultrasound of Pelvic Pain in the Non-Pregnant

Female, 1st ed.; Alcazar, J.L., Pascual, M.A., Guerriero, S., Eds.; CRC Press: Boca Raton, FL, USA, 2019; pp. 122–139. [CrossRef]
26. Rasche, H. Haemostasis and thrombosis: An overview. Eur. Heart J. Suppl. 2001, 3 (Suppl. Q), Q3–Q7. [CrossRef]
27. Graupera, B.; Pascual, M.A.; Garcia, P.; Di Paola, R.; Ubeda, B.; Tresserra, F. Atypical ultrasonographic presentation of ovarian

vein thrombosis. Eur. J. Gynaecol. Oncol. 2011, 32, 439–440.
28. Parry, D.J.; Kessel, D.; Scott, D.J.A. Simplifying the internal iliac artery aneurysm. Ann. R. Coll. Surg. Engl. 2001, 83, 302–308.
29. Weinberger, V.; Fischerova, D.; Semeradova, I.; Slama, J.; Cibula, D.; Zikan, M. Ultrasound characteristics of a symptomatic

and asymptomatic lymphocele after pelvic and/or paraaortic lymphadenectomy. Taiwan J. Obstet. Gynecol. 2019, 58, 266–272.
[CrossRef]

30. Xiao, J.; Shao, Y.; Zhu, S.; He, X. Characteristics of adult abdominal cystic Lymphangioma: A single-center Chinese cohort of 12
cases. BMC Gastroenterol. 2020, 20, 244. [CrossRef]

31. Jain, M.; Sahu, N.K.; Naik, S.; Bag, N.D. Symptomatic Tarlov cyst in cervical spine. BMJ Case Rep. 2018, 11, e228051. [CrossRef]
32. Mastoraki, A.; Toska, F.; Tsiverdis, I.; Kyriazi, M.; Tsagkas, A.; Danias, N.; Smyrniotis, V.; Arkadopoulos, N. Retroperitoneal

schwannomas: Dilemmas in diagnostic approach and therapeutic management. J. Gastrointest. Cancer 2013, 44, 371–374.
[CrossRef]

33. Belakhoua, S.M.; Rodriguez, F.J. Diagnostic Pathology of Tumors of Peripheral Nerve. Neurosurgery 2021, 88, 443–456. [CrossRef]
[PubMed]

34. Mentes, O.; Oysul, A.; Harlak, A.; Zeybek, N.; Kozak, O.; Tufan, T. Ultrasonography accurately evaluates the dimension and
shape of the pilonidal sinus. Clinics 2009, 64, 189–192. [CrossRef] [PubMed]

35. Kanat, B.H.; Kutluer, N.; Bozan, M.B.; Aksoy, N.; Öztürk, T. A forgotten status: Gossypiboma. Arq. Bras. Cir. Dig. 2021, 34, e1571.
[CrossRef] [PubMed]

http://doi.org/10.1186/s13256-021-02761-1
http://www.ncbi.nlm.nih.gov/pubmed/33814014
http://doi.org/10.1201/9781351106375
http://doi.org/10.1016/S1520-765X(01)90034-3
http://doi.org/10.1016/j.tjog.2019.01.018
http://doi.org/10.1186/s12876-020-01388-8
http://doi.org/10.1136/bcr-2018-228051
http://doi.org/10.1007/s12029-013-9510-x
http://doi.org/10.1093/neuros/nyab021
http://www.ncbi.nlm.nih.gov/pubmed/33588442
http://doi.org/10.1590/S1807-59322009000300007
http://www.ncbi.nlm.nih.gov/pubmed/19330243
http://doi.org/10.1590/0102-672020190004e1571
http://www.ncbi.nlm.nih.gov/pubmed/34008712

	Introduction 
	Ultrasound Technique 
	Female Pelvis Anatomy 

	Imaging of the Digestive System 
	Appendicitis 
	Appendicular Plastron 
	Appendiceal Mucocele 
	Diverticulosis and Diverticulitis 
	Bowel Tumors 

	Imaging of the Uro-Renal System 
	Mega Ureter and Ureterocele 
	Benign and Malignant Bladder Pathology 
	Pelvic Kidney 

	Vascular Imaging 
	Pelvic Congestion 
	Thrombosis 
	Aneurysm 

	Lymphatic Imaging 
	Neurogenic Imaging 
	Tarlov Cyst 
	Neurogenic Tumors: Schwannoma and Neurofibroma 

	Soft-Tissues Images 
	Others 
	Conclusions 
	References

