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Abstract—Although the prevalence of incidental findings revealed during an obstetric ultrasound examination is
low, the findings may include adnexal and cervical masses, uterine or urinary congenital malformations, free
fluid in the pouch of Douglas or tortuous vessels (varices). Adnexal masses are the most common finding and
vary in imaging characteristics. They are mainly unilateral, cystic masses with a low risk of malignancy that are
treated conservatively. The International Ovarian Tumor Analysis scoring models may be helpful in differentiat-
ing benign from malignant masses. For those masses >5 cm, follow-up is recommended, and resection could be
considered to avoid risk of torsion, rupture and hemorrhage, which may compromise pregnancy outcome. Uter-
ine masses such as fibroids are commonly diagnosed early in the first trimester and should be followed up during
pregnancy to evaluate any changes. Transabdominal and transvaginal ultrasound is the first-line test for the
diagnosis of such incidentalomas; however, magnetic resonance ultrasound may have a useful role in excluding
malignancy potential. As a result of their low frequency and the lack of good evidence, there are no specific guide-
lines on the management of incidentalomas detected at obstetric scans. Their management should follow the
related general guidelines for ovarian, cervical and uterine masses, with individualized management depending
on the pregnancy status. (E-mail: c.f.dietrich@googlemail.com) © 2021 Published by Elsevier Inc. on behalf of
World Federation for Ultrasound in Medicine & Biology.
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SUMMARY STATEMENTS

® Pelvic incidentalomas during obstetrical ultrasound
are not common.

® The main incidentalomas are adnexal and uterine
masses.

e Conservative management is the primary option.

® The management should be individualized and take
into consideration maternal and fetal well-being.

® Magnetic resonance imaging may be helpful in differ-
entiating the potential for malignancy.

® No specific guidelines exist regarding the optimal fol-
low-up, timing and combinations of imaging modalities.

INTRODUCTION AND DEFINITION

Incidental findings, often called incidentalomas, are
a relatively common event in medical imaging. Numerous
studies have reported unexpected findings (Lumbreras
et al. 2010), for example, in trauma patients undergoing
various forms of imaging (Treskes et al. 2017) and healthy
volunteers having scans for research purposes (Booth
et al. 2010, 2012), or the impact of detecting potentially
serious incidental findings (Gibson et al. 2018). Incidental
findings can have clinical, ethical and financial implica-
tions, and there is an increasing interest in the evaluation
of their incidence, the benefit and burden from their diag-
nosis and the management and communication of inciden-
tal findings in imaging studies (Pinato et al. 2012).
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Diagnostic ultrasound is one of the safest, most
cost-effective and accessible forms of medical imaging.
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Use of ultrasound is increasing across a wide range of
specialties from general practitioners, gynecologists and
cardiologists to emergency physicians, who may perform
an ultrasound scan to look for a specific diagnosis such
as gallstones, endometrial thickening, pleural effusion or
presence of a fetal heartbeat. With every focused scan
comes the possibility of incidental findings. Particularly
with respect to incidental findings during pregnancy,
ultrasound seems to be the main imaging modality. In
this context, special consideration should be given to
optimizing technique as well as establishing quality cri-
teria for both equipment and reporting.

The World Federation for Ultrasound in Medicine
aims to address the clinical impact of an incidental find-
ing in medical ultrasound with a series of publications
on incidentalomas, which will look at their definition,
prevalence, imaging features, combined imaging criteria,
image-guided biopsy, if relevant, and the follow-up and
recommendations.

Here we report on incidental findings diagnosed
during obstetric ultrasound for pregnancy follow-up.

OVARIAN INCIDENTALOMAS

Prevalence and epidemiology

The prevalence of adnexal masses varies between
0.05% and 3.2% of live births (American College of
Obstetricians and Gynecologists' Committee on Practice
Bulletins 2016; Senarath et al. 2021). Their incidental
detection has increased in recent years because of the
technical advancements in ultrasound imaging
(Yacobozzi et al. 2012). The frequency of ovarian
tumors at prenatal scans is about 1 in 1000 pregnancies
(Hermans et al. 2003), while the risk for malignancy is
even lower, estimated at between 1/15,000 and 1/
100,000 pregnancies (Goffinet 2011).

Clinical significance

The majority of uterine and adnexal masses in preg-
nancy are incidental findings and, for the most part, are
not associated with symptoms at the time of diagnosis.
Symptoms may be present in three main cases
(Naqvi and Kaimal 2015): (i) rupture and hemorrhage,
(ii) torsion and (iii) mass effect.

Cyst rupture and hemorrhage may manifest as acute
abdominal pain. One option for treatment is expectant
management with analgesia and hydration, waiting for the
symptoms to resolve (Alalade and Maraj 2017). A deteri-
oration in the hemodynamic status of the pregnant woman
is the main indication for shifting to surgical intervention.

In contrast, torsion necessitates emergent surgery
because of high maternal morbidity and fetal mortality
without immediate treatment. It is estimated that about
10%—20% of ovarian torsion cases occur during

pregnancy (Huang et al. 2017), most commonly during
the first trimester and early second trimester. Torsion
occurs more commonly on the right, likely because mobil-
ity of the left ovary is limited by the sigmoid colon. The
possibility of torsion increases with adnexal mass size,
and is highest in masses with a mean diameter >5 cm.
Torsion symptoms during pregnancy are generally similar
to those in non-pregnant women (Naqvi and Kaimal
2015); however, peritoneal signs are less common in preg-
nant than in non-pregnant women with torsion.

Another clinical situation to consider is the so-
called “mass effect.” If an adnexal mass persists during
pregnancy, while the uterus is continuously enlarging,
the mass may be displaced in the pouch of Douglas or
adnexa. This, in turn, may lead to clinical consequences
such as symptoms from the urinary tract and lower
digestive system because of pressure or obstruction of
labor (Cavaco-Gomes et al. 2016). Therefore, the man-
agement choice should be individualized, based on
symptoms and clinical evaluation for possible complica-
tions/labor obstruction, especially in nulliparous women.

The risk of malignancy during pregnancy is
extremely low (Senarath et al. 2021). However, the iden-
tification of an ovarian mass as malignant is paramount
because the clinical management will greatly depend on
this categorization. The algorithm for evaluation of
malignancy potential is identical to that used in non-
pregnant women.

Finally, with respect to the time of diagnosis, the
majority of ovarian incidentalomas are more frequently
diagnosed in the first trimester of pregnancy. The main
reason for early diagnosis is associated with the rela-
tively smaller size of the uterus, permitting more accu-
rate examination of adnexa as well during the first
trimester. In addition, it is rather rare for complications
such as torsion of ovarian cysts to occur in the third tri-
mester, as potentially the increased size of the uterus and
hosted fetus may indeed prevent such complications. In
general, there is no definitive consensus on the exact
time of diagnosis, but it seems that the majority of ovar-
ian incidentalomas may be diagnosed at the end of the
first trimester, while their complications may be apparent
in both the first and second trimesters of pregnancy.

Ovaries and incidentalomas (too large, too small,
atypical location)

Adnexal masses during pregnancy may present in a
variety of sizes, shapes and imaging features, which may
also be seen in other gynecological and non-gynecologi-
cal conditions. The majority of ovarian masses are con-
sistent with ovarian cysts, among which simple
functional cysts are the most frequent (Fig. 1). Corpus
luteum cysts may also be diagnosed, but they are
expected to resolve by the 8th to 12th gestational weeks
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Fig. 1. Benign cyst of the ovary (left) versus non-ruptured ectopic pregnancy (right).

(Alalade and Maraj 2017). Ovarian functional cysts are
usually unilateral and unifocal, less than 5 cm in size; a
larger size may increase the possibility of clinical com-
plications and may pose the question of surgical inter-
vention (Agarwal et al. 2003; Condous et al. 2004;
de Haan et al. 2015). Other types of ovarian benign cysts
include serous cystadenomas, mucinous cystadenomas
and endometriomas. Specifically, endometriomas are
ovarian cysts with ground glass echogenicity of the cyst
fluid, one to four locules and no papillary projections
with detectable blood flow (Indrielle-Kelly et al. 2019).

Blood flow examination according to color Doppler
ultrasound may be helpful in assessing the kind of ovar-
ian incidentaloma through evaluation of the presence of
blood flow in papillary projections. There have also been
published studies that sought to customize blood flow
patterns with risk for malignancy based on the pulsatility
index (PI) of Doppler waves; however, no definitive
results have yet been obtained.

Ovarian cysts must also be differentially diagnosed
from para-ovarian cysts, paratubal cysts, pedunculated
subserous uterine leiomyomas, hydrosalpinx and perito-
neal pseudocysts, which may present with similar ultra-
sound features (Senarath et al. 2021). Mature cystic
teratomas, also called dermoid cysts, are the most com-
mon adnexal cysts diagnosed after 16 wk of gestation
(Fig. 2) (Agarwal et al. 2003; Hermans et al. 2003; Lei-
serowitz 2006; Pearl et al. 2017).

With respect to the ultrasound characteristics of
ovarian torsion, Huang et al. (2017) precisely reported
the ultrasound characteristics. An ovary in torsion may
be rounded and enlarged compared with the contralateral
ovary because of edema or vascular and lymph engorge-
ment (Anthony et al. 2012; Wilkinson and Sanderson
2012). Color Doppler flow in the vessels of an ovary in
torsion can be decreased or absent (Albayram and Ham-
per, 2001; Servaes et al. 2007). Color Doppler may not
be the gold standard for diagnosis, but is a rather useful

Fig. 2. Ovarian cystic teratoma (left) versus ovarian cancer (right).
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imaging tool (Nizar et al. 2009). Finally, the so-called
“whirlpool sign’> may be highly sensitive for ovarian
torsion (Valsky et al. 2010). The whirlpool sign appears
as a twisted vascular pedicle, and a color Doppler sono-
gram reveals circular vessels within the mass.

Is the incidental finding malignant or is it benign but
malignant transformation is possible?

Only about 5% of ovarian tumors in pregnancy are
malignant, estimated to range between 1/15,000 and 1/
100,000 cases. The possibility of malignant transforma-
tion of previously benign lesions is disputed not only in
pregnancy, but generally in ovarian tumors
(Senarath et al. 2021).

Ultrasound features suggestive of malignancy
include the presence of intracystic solid components,
septations, papillary projections, increased vascularity
and an increase in size by 20% on subsequent scan and
ascites. On the contrary, a benign ovarian cyst will usu-
ally be unilocal and unifocal, without any of the afore-
mentioned ultrasound characteristics.

The International Ovarian Tumor Analysis (IOTA)
study developed a framework for differentiation between
benign and malignant lesions. Simple rules from the
IOTA study are based on the examination of five ultra-
sound features suggestive of malignancy and five sug-
gestive of a benign mass. A mass is classified as
malignant if at least one malignant feature and none of
the benign features are present, and vice versa (Menon
et al. 2009). If no benign or malignant features are pres-
ent, or if both benign and malignant features are present,
then the findings are considered inconclusive (unclassifi-
able mass), and a different diagnostic method should be
used (Kaijser et al. 2013). Unilocular lesions, lesions
with solid components and with intracavitary projections
whose largest diameter is <7 mm, lesions presenting
with an acoustic shadow, smooth multilocular tumors
with the largest diameter <100 mm and lesions with no
blood flow are characterized as lesions with benign fea-
tures. On the other hand, irregular solid tumors, presence
of ascites, presence of at least four papillary structures,
irregular multifocal solid tumors with the largest diame-
ter >100 mm and lesions with very strong blood flow
are characterized as lesions with malignant features
(Kaijser et al. 2013). In this context, we may also discuss
the significant role of color Doppler ultrasound, as the
presence or absence of blood flow is considered a decisive
factor in malignancy potential assessment. The aforemen-
tioned approach has a sensitivity of 90% and specificity
of 93% for detection of malignant ovarian masses
(Timmerman et al. 2010). In the case of inconclusive find-
ings (unclassifiable mass), magnetic resonance imaging
(MRI) should be used to decide whether surgical evalua-
tion is required and to guide the management plan.

Image-guided biopsy and fine-needle aspiration
have been successfully used in the case of simple cysts
to reduce the risk of torsion, rupture, obstructed labor
and pain (Guariglia et al. 1999). The procedure is consid-
ered safe, without a significantly increased risk of recur-
rence, infection, hemorrhage and preterm labor
(Graham 2007). However, the possibility of peritoneal
spread of potential malignancy is a theoretical concern
with these methods (Graham 2007). In the case of ovar-
ian cancer, rupture of a malignant mass may change the
stage of disease from IA to IC1 according to current
FIGO staging, therefore compromising the prognosis of
both the pregnancy and the patient.

It is very likely that ultrasound examination may
not be able to provide a definitive diagnosis of an
adnexal mass, especially in pregnancy. According to the
ACOG guidelines, MRI is the preferred method in such
cases. Indeed, MRI with intravenous (IV) contrast
administration provides the highest post-test probability
of ovarian cancer detection. However, their main contri-
bution in the evaluation of an adnexal mass may actually
lie in their high specificity as MRI permits reliable detec-
tion of many benign adnexal lesions (American College
of Obstetricians and Gynecologists' Committee on Prac-
tice Bulletins 2016). However, the use of gadolinium is
not recommended in pregnancy, unless a clear diagnostic
benefit is expected (American College of Obstetricians
and Gynecologists' Committee on Practice Bulletins
2016). Computed tomography (CT) should be performed
with prudence during pregnancy only in certain indica-
tions such as the assessment of potential thoracic disease
(e.g., metastases), with appropriate use of abdominal
shielding (American College of Obstetricians and Gyne-
cologists' Committee on Practice Bulletins 2016).

Does the incidentaloma have hidden symptoms or
endocrine activity?
This is unlikely during pregnancy.

Follow-up

There are no specific guidelines for the surveillance
of adnexal masses during pregnancy. It is generally
believed that the majority of functional cysts will resolve
spontaneously before 16 wk (Agarwal et al. 2003). Fol-
low-up ultrasound scans could be performed every 4—6
wk for cysts larger than 6 cm or with a complex appear-
ance to evaluate potential differentiation in size along
with the emergence of previously non-observed ultra-
sound characteristics, such as a change in vascularity.

Surgery and other treatment options

The management of adnexal masses during preg-
nancy depends on their malignancy potential and size
and the manifestation of emergent clinical symptoms.
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Surgery is indicated in cases in which malignancy is
suspected according to IOTA scoring, as previously
mentioned. Similarly, surgery may need to be per-
formed in the case of emergent clinical symptoms,
especially when these are correlated with hemodynamic
instability and peritoneal symptoms (Alalade and Maraj
2017). Controversy exists regarding the optimal man-
agement of asymptomatic, non-malignant adnexal
masses randomly diagnosed during obstetrical ultra-
sound. In such cases, the size of the lesion is the main
determinant. It seems that for masses smaller than 5 cm
that do not increase in size during pregnancy, the man-
agement should be expectant, while masses between 5
and 10 cm, and particularly those larger than 10 cm,
should be resected because of the increased risk for tor-
sion and rupture (Agarwal et al. 2003;
Condous et al. 2004; Pearl et al. 2017).

As for the optimal gestational age at surgery, it
was previously argued that non-urgent surgery should
ideally be performed between the 16th and 23rd gesta-
tional weeks. On the other hand, secondary to the
enlarged uterus, one runs the added risk of preterm
labor (Agarwal et al. 2003; Condous et al. 2004;
de Haan et al. 2015). With respect to the dilemma of
laparotomy versus laparoscopy, it is becoming evident
that the latter is preferred, although both methods have
been proven to be safe (Alalade and Maraj 2017). A
randomized controlled trial including 69 patients with
ovarian cysts found that laparoscopy is associated with
better visualization of the pelvic organs, as well as
reduced risk of uterine irritability (Chen et al. 2014).
There is no concern regarding the stability of uteropla-
cental perfusion during laparoscopic techniques. Lapa-
roscopy is technically more challenging after the 16th
gestational week because of the enlarging uterus; how-
ever, this is also dependent on the operator’s experience
and clinical skills (Pearl et al. 2017).

FIBROID

TRANS UTERUS SPINE
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UTERINE INCIDENTALOMAS

Because of their prevalence and epidemiology, uter-
ine myomas are the most common clinical entity that
may be incidentally diagnosed during obstetrical ultra-
sound. Although rates around 1.6%—10.7% have been
reported (Song et al. 2013), the exact prevalence of myo-
mas in pregnancy cannot be easily estimated, and no
consensus guidelines exist on their management during
pregnancy. Diffuse uterine myomatosis in pregnancy is
even rarer, with a prevalence of 0.1%—3.9%
(Stratakis and Garnica 1995). Ethnicity seems to be an
epidemiologic factor significantly affecting the risk of
fibroids, as there appears to be a two- to threefold
increased possibility of lifetime fibroid occurrence in
black women.

Clinical significance

Depending on their location, myomas have been
associated with increased risk for fetal malpresentation,
cesarean birth, preterm delivery, premature rupture of
membranes, pelvic pain, placental abruption, dysfunc-
tional birth, dystocia and postpartum hemorrhage
(Vergani et al. 2007, Vitale et al. 2013;
Incebiyik et al. 2014; Michels et al. 2014). Furthermore,
myomas are sometimes complicated by secondary
changes during pregnancy, such as hemorrhage, necrosis
and degeneration and, histologically, may represent a
major diagnostic challenge versus the rare leiomyosar-
coma. However, most myomas remain asymptomatic,
and the development of symptoms depends on their
number, size and location (Fig. 3).

Myomas diagnosed as incidental findings during
pregnancy vary in size and location. Large myomas are
usually diagnosed before pregnancy, and the majority of
cases diagnosed during pregnancy are small (<4 cm)
myomas that may be present in any of the potential

Fig. 3. Uterine fibroid and a concurrent in utero pregnancy.
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locations according to  FIGO classification
(Vitale et al. 2013). Diffuse uterine leiomyomatosis in
pregnancy is rare, with an estimated prevalence of
0.1%—3.9%.

Ultrasonography is the best tool for determining the
size, number location and ultrasound features of myo-
mas, their relationship with the placental location and
their vascularization.

There is no definitive evidence regarding the poten-
tial time of uterine incidentaloma diagnosis during preg-
nancy. In general, it is more probable that their presence
is diagnosed in the first trimester, apparently because of
the smaller size of the uterus. However, we could high-
light that complications may actually occur in all trimes-
ters of pregnancy, predominantly after the second
trimester as the aforementioned secondary changes in
pregnancy occur as size and vascularization of the uterus
increase after the second trimester. Color Doppler ultra-
sound may also assist significantly in evaluating vascu-
larization pattern, which is a significant parameter in
evaluation of malignancy potential.

Is the incidental finding malignant?

The differential diagnosis between a uterine myoma
and a sarcoma may be very challenging and even more
S0 in pregnancy.

Kim et al. (2019) recently published a study in
which they retrospectively examined ultrasound charac-
teristics of uterine masses previously misdiagnosed as
benign and finally proven to be malignant. Ultrasound
heterogeneity of the mass was the most frequent ultra-
sound characteristic, as this was present in all cases
(100%). Furthermore, increased vascularity detected
with color Doppler examination was also observed in
87.5% of patients. Moreover, the presence of a cystic
portion with an irregular wall (87.5% of cases) was
another common ultrasound characteristic. Margins of
the mass could not be diagnostic as half of cases had
clear margins and the other had irregular margins.
Although validation of such characteristics has not yet
been made for malignant tumors diagnosed during preg-
nancy, we should consider that ultrasound heterogeneity,
increased vascularity with color Doppler examination
and presence of a cystic portion with an irregular wall
are the most frequent ultrasound characteristics in suspi-
cious uterine masses.

Another useful imaging modality in the context of
differential diagnosis between benign myomas and sar-
comas may be MRI. There have been recent publications
reporting the optimal diagnostic algorithm for differenti-
ating atypical leiomyoma from malignant uterine sar-
coma using diffusion-weighted MRI (Abdel Wahab
et al. 2020). Predictive MRI criteria for malignancy were
enlarged lymph nodes or peritoneal implants, a high

diffusion-weighted imaging signal greater than that in
the endometrium and an apparent diffusion coefficient
<0.905 x 10~* mm?/s. Conversely, a global or focal
area of low T2 signal intensity and a low or intermediate
diffusion-weighted imaging signal less than that in the
endometrium or lymph nodes was significantly associ-
ated with the diagnosis of a benign uterine mass.

Finally, with respect to biochemical markers, their
utility is rather limited, except for the relative contribu-
tion of lactate dehydrogenase isoenzymes (Di Cello
et al. 2019). There are no descriptions in the literature of
cases with malignant transformation of a fibroid during
pregnancy. It is generally disputed whether sarcomas
derive from malignant transformation or are a priori
malignant uterine tumors.

Is the incidentaloma associated with hidden symptoms or
endocrine activity?

Myomas are rather unlikely to present with hidden
symptoms and endocrine activity.

Follow-up

Fibroids within the endometrial cavity that are not
clearly delineated may require saline infusion sonogra-
phy or hysteroscopy after pregnancy to further evaluate
their relationship to the endometrial cavity. In the case
of uncertain diagnosis, suspicion of uterine sarcoma or
adenomyosis and inconclusive ultrasound findings, fur-
ther investigation by MRI may be required
(Omary et al. 2002).

Surgery and other treatment options

It still remains controversial whether growing myo-
mas should be resected either during pregnancy or dur-
ing cesarean section. In general, myomectomy is not
recommended during pregnancy and is not a commonly
performed procedure, although it may be considered an
option for selected cases. Specifically, the torsion of a
pedunculated myoma during pregnancy that could lead
to a complete axial torsion of all pregnant tissues should
be treated surgically (Deshpande et al. 2011;
Currie et al. 2013; Sachan et al. 2014). Another indica-
tion is recurrent or severe pain after failure of expectant
management. Absolute contraindications to myomec-
tomy are uterine atony during labor, intramural nodules
growing and expanding toward the uterine cavity or dis-
placing large vessels. Although myomectomy during
cesarean section remains controversial, it is a well-toler-
ated and feasible procedure despite the risk of bleeding,
which may be very difficult to control (Ande et al. 2004;
Song et al. 2013; Kumar et al. 2014; Kwon et al. 2014).

Another therapeutic strategy that may be used in
certain cases of fibroids is uterine artery embolization
(UAE). UAE is a therapeutic modality whose efficacy
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has been indicated especially for large or multiple myo-
mas. UAE may also be an efficient treatment approach
to reduce the size of myomas, simplifying their surgical
removal (Abrahami et al. 2021). However, to date, there
are few published data regarding UAE during preg-
nancy; therefore, the decision to use such a therapeutic
modality should be made with caution, in specific cases
by centers with relative experience and in which a High-
Risk Pregnancy Unit is available.

As for the risk of complications after myomectomy
during pregnancy, it has been estimated that there is a
twofold increase in the possibility of spontaneous mis-
carriage afterward, with an even higher rate for interven-
tions during the first trimester (Benson et al. 2001).

OTHER INCIDENTAL FINDINGS

Fluid in the pouch of Douglas

Free fluid in the pouch of Douglas (cul-de-sac) is a
common incidental finding and, if less than 10 mL, is
usually owing to follicular or ovarian cyst rupture
(Davis and Gosink 1986). It is usually detected in the
first trimester by transvaginal ultrasound. Apart from
free sonolucent fluid, blood or blood clots can also be
found in the pouch of Douglas. These may arise from
bleeding from an ectopic pregnancy or can be the result
of a ruptured ovarian cyst. Management of free fluid in
the pouch of Douglas is dictated by management of the
initial cause. However, in case this is a solitary finding
without underlying pathology, no certain guidelines exist
for its management during pregnancy. Therefore, sur-
veillance seems to be the most reasonable option.

Renal ectopic and fusion anomalies, pelvic kidney and
horseshoe kidneys

Asymptomatic renal ectopic and fusion anomalies
that were not diagnosed during childhood may be
detected as incidental findings during transvaginal sono-
graphic examination in the first trimester. An ectopic
kidney located below the pelvic brim is commonly called
a pelvic kidney (Guarino et al. 2004). The incidence of
pelvic kidney is reported to be 1 in 2500 live births, and,
if identified, it is important to confirm the presence or
absence and the location of the contralateral kidney
(Gencheva et al. 2019). Horseshoe kidneys (HSKs) are
the most common fusion anomaly and have an incidence
of 1 in 400—500 (Nahm and Ritz 1999; Rodriguez 2014).
HSKs are typically found at the level of the fourth or
fifth lumbar vertebra, and their blood supply varies
widely (Bingham and Leslie 2021). HSKs often cause
ureteral dilatation and lithiasis, which should be taken
into account in their clinical management. However, uri-
nary tract infections caused by HSKs in pregnancy are
more common in children and are rather limited in
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pregnancy. CT imaging may be of help in assessing the
related vasculature; however, its use is rather limited in
pregnancy as previously described. MRI is potentially
the best therapeutic modality in detecting such malfor-
mations. Finally, other urinary tract anomalies that can
be detected during vaginal US include ureteral dilatation
caused by malformations or lithiasis. Color Doppler
helps to differentiate between hydro-ureter and vessels.
Bladder anomalies such as tumors and utercoceles can
also be detected during transabdominal US.

The clinical management of such findings during
pregnancy has not yet been clarified, and no specific
guidelines exist. However, it is already known that,
because of their abnormal rotation, shape and vascula-
ture, pelvic kidneys predispose to urinary tract infections
in non-pregnant patients (Gulsun et al. 2000). As urinary
tract infections may have clinical consequences in preg-
nancy, it would be reasonable to advise pregnant women
to take preventive measures, such as adequate hydration.
Furthermore, given that ectopic position makes the kid-
neys vulnerable to physical damage (Gulsun et al. 2000),
acute abdominal pain and/or hemodynamic instability in
patients with known urinary abnormalities should be
always be dealt with in the light of possible trauma in
the ectopic kidney. The risk for trauma and subsequent
hemorrhage is also elevated by the complicated and
highly variable vasculature of the pelvic kidney
(Urban et al. 2001); therefore, the differential diagnosis
of acute symptoms in cases with known congenital renal
abnormalities should always take into account the possi-
bility of traumatic damage. In any case, it should be
highlighted that diagnosis of such clinical entities neces-
sitates referral to specialized units with related experi-
ence in both treatment and follow-up.

Tortuous vessels (varices)

Tortuous pelvic vessels are characterized by regur-
gitation of blood from ovarian veins, leading to bulging
of the veins and chronic pelvic pain (Venbrux and Lam-
bert 1999). The uterus, ovaries or vulva may be affected
because of the pooling of blood to these tissues. Fifteen
percent of women have varicose veins in the pelvis, but
many are symptomatic. Sonographic examination has a
crucial role in the evaluation of pelvic tortuous veins, as
it provides dynamic information on the visualized
venous blood flow (Sharma et al. 2014). Sonographic cri-
teria for the diagnosis of varices include dilated ovarian
veins >4 mm in diameter, dilated tortuous arcuate veins
in the myometrium that communicate with bilateral pel-
vic varicose veins, slow blood flow (<3 cm/s) on color
Doppler examination and reversed caudal or retrograde
venous blood flow particularly in the left ovarian vein
(Coakley et al. 1999).
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The sonographic finding of tortuous vessels during
pregnancy is more commonly observed during early
pregnancy at transvaginal scans (Sharma et al. 2014).
Their exact significance in pregnancy remains unknown,
and no evidence or guidelines exist on their optimal
management and follow-up.

CLINICAL SCENARIOS AND ROLE OF
ULTRASOUND

Detection of incidentaloma by transabdominal
ultrasound

Transabdominal ultrasound is a valuable and widely
available imaging tool throughout pregnancy, particu-
larly during the second and third trimesters. Transabdo-
minal ultrasound offers great advantages in the primary
detection of both ovarian and uterine masses in the con-
text of an obstetric scan. Despite the relatively low fre-
quency of pelvic incidentalomas, it is difficult to miss
the diagnosis of a large ovarian mass during a compe-
tently performed pregnancy scan (Senarath et al. 2021).
Ultrasound is the best imaging method. No studies com-
paring ultrasound with other imaging modalities for inci-
dentalomas in pregnancy have been reported. However,
it is standard practice that ultrasound is the basis of fol-
low-up for most incidentalomas during pregnancy. Ultra-
sound offers the advantages of safety, reproducibility,
ease of access, low cost and availability of past images
with which to compare the evolution of a known mass.
Therefore, ultrasound is used for the follow-up of inci-
dental findings during pregnancy, and additional imaging
modalities can be considered in the case of suspicious
masses.

Detection of incidental findings by cross-sectional
imaging (CT, MRI)

MRI contributes to the overall imaging approach
to incidentalomas during pregnancy, First, its can be
invaluable in the differential diagnosis between
benign and malignant ovarian masses
(Malek et al. 2019). Indeed, MRI may be a
completely reliable therapeutic modality with which
to differentiate benign and malignant ovarian masses.
However, accessibility and feasibility of ultrasound
during pregnancy are the main reasons ultrasound is
the first choice in detection of an incidentaloma,
while MRI may be used in addition in certain cases.
Furthermore, apart from ovarian masses, MRI may
also help in discriminating between a myoma and a
sarcoma as mentioned earlier. However, certain ultra-
sound characteristics may also be indicative of com-
plicated uterine masses; therefore, education and
standardization of reporting are needed. Moreover,
MRI is potentially the best complementary imaging

modality for uterine tract malformations. There is no
consensus on optimal timing or the number of MRI
scans; however, it would be reasonable to perform
MRI once, preferably close to the time of detection,
to have an initial imaging diagnosis excluding malig-
nancy.

In contrast, CT rarely contributes to the diagnosis of
incidental findings in pregnancy. Use of pelvic CT is
avoided primarily for safety concerns, and therefore,
there have not been many publications on its use in
imaging incidental findings. Furthermore, with respect to
its diagnostic accuracy, it seems that depending on the
kind of major incidental findings, CT is rather inferior to
ultrasound and MRI and offers no added diagnostic
value in the majority of cases. Moreover, abdominal
shielding, previously considered to decrease the amount
of irradiation to which the fetus is exposed, increases;
therefore, its use during pregnancy should be avoided
(Begano et al. 2020).

To conclude, use of CT, in contrast to MRI, is lim-
ited during pregnancy as a diagnostic approach to inci-
dental findings.

SUMMARY

Incidental findings in obstetric ultrasound are
uncommon but may pose challenging diagnostic and
therapeutic dilemmas. They are usually adnexal masses
or uterine masses and, less commonly, genitourinary
abnormalities. There are no consensus guidelines regard-
ing the management of incidental findings during obstet-
ric ultrasound; therefore, their management is commonly
based on guidelines for non-pregnant women, taking
into consideration the particular circumstances of preg-
nancy. The risk of malignancy is relatively low. The role
of complementary imaging modalities is rather restricted
to the use of MRI for suspicious masses. Further high-
quality research is required to clarify optimal treatment
and follow-up strategies. Referral of demanding and rare
cases to experienced centers and physicians is recom-
mended to achieve the optimum diagnostic approach and
treatment.
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