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Background

Summary

Presentation of magnetic resonance imaging (MRI) findings in pregnant women in the Department
of Diagnostic Imaging, Institute of Mother and Child, Warsaw, Poland.

Forty-three symptomatic pregnant women underwent MRI between 9 and 33 weeks of gestation
(mean of 23 weeks). Moreover, we included 2 pregnant women who underwent fetal MRI and had
incidental abnormalities.

In 9 cases, we excluded the suspected brain abnormalities. In 4 cases, we found unremarkable
changes in the brain without clinical significance. One patient was diagnosed with multiple
sclerosis, one with cortical dysplasia, one with pineal hemorrhage and one with a brain
tumor. On abdominal MRI, 2 patients had normal findings, one patient had colon cancer
with a hepatic metastasis, one patient had a hepatic angioma, one patient had an extraadrenal
pheochromocytoma, one patient had an abscess in the iliopsoas muscle, 9 patients had myomas,
two patients had ovarian simple cysts, two endometrial cysts, three dermoid cysts, one patient
had sacrococcygeal teratoma, one patient had a cystadenofibroma (partial borderline tumor), one
patient had an androgenic ovarian tumor and two patients had hyperreactio luteinalis. One patient
was diagnosed with transient osteoporosis of the hip and one with a stress fracture of the sacral
bone.

Magnetic resonance imaging is the best imaging modality for pregnant women. Although
ultrasonography is the method of choice, doubtful cases as well as structures that cannot be
examined with ultrasonography can be non-invasively evaluated with MRI.
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with one exception in the case of suspected pulmonary
embolism.

Pregnancy is a special time in the life of a woman, and it
requires a special approach to imaging. In principle, ion-
izing radiation should be avoided as it can have a nega-
tive influence on the fetus, especially during the period of
organogenesis (i.e. in the first trimester). Although it has
been shown that the dose of radiation would have to be
very high in order to cause fetal damage (more than that
used in computed tomography of the abdomen), x-ray-
based studies are not used routinely in pregnant women,

Because of that, during pregnancy the two most common-
ly used imaging modalities are ultrasonography (US) and
magnetic resonance imaging (MRI). As in our previous
studies [1], we wanted to show our experience from the
Department of Diagnostics Imaging, Institute of Mother
and Child, Warsaw - a leading center in Poland as regards
imaging of the fetus, pregnant women and newborns.
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Table 1. Area imaged by MRI in individual patients.

Area Patient number Percentage (%)
Brain 17 378
Abdomen 4 8.9
Pelvis 16 35.6
Abdomen and pelvis 6 133
Bone pelvis 2 4.4
Total 45 100.0

Material and Methods

We included 43 symptomatic pregnant women between 9
and 33 weeks of gestation (mean of 23 weeks) who required
an imaging work-up. MRI was performed when ultra-
sonography could not help with diagnosis or when it was
necessary to obtain more detailed information on the struc-
tures that cannot be easily evaluated with ultrasonography.

Table 2. Diseases diagnosed on MRI.

Moreover, we included 2 pregnant women who underwent
fetal MRI and had incidental abnormalities. In total, we
included 45 patients. We excluded patients with myomas
smaller than 3 c¢cm, without degeneration or location that
could not interfere with delivery. We also excluded patients
with unilateral or bilateral dilation of the renal pelvis or
calyces, which is a frequent incidental finding in pregnant
women. We present the studied patients in Table 1.

We used the GE Signa Hdxt magnetic resonance scanner
(1.5 Tesla) with appropriate protocols for respective body

parts and suspected abnormalities.

Results

Diagnoses made based on MRI studies are presented in
Table 2.

Discussion

Proper diagnosis is very important for pregnant women as it
can influence the choice of treatment - either conservative

Diagnosis Patient number Percentage (%)
Normal brain, exclusion of suspected abnormality 9 19.6
Non-specific brain abnormalities without clinical significance 4 8.7
Multiple sclerosis 1 22
Cortical dysplasia 1 22
Pineal cysts with signs of hemorrhage 1 22
Brain tumor 1 22
Normal abdomen 2 43
Hepatic metastsis and colon cancer 1 2.2
Hemangioma* 1 22
Pheochreomocytoma 1 22
Abscess in the iliopsoas muscle 1 22
Uterine myomas 9 19.6
Simple ovarian cyst 2 43
Endometrial cyst 2 43
Dermoid cyst* 3 6.5
Sacrococcygeal teratoma 1 22
Ovarian cystadenofibroma/borderline tumor 1 22
Sex-cord stromal tumor 1 22
Hyperreactio luteinalis 2 43
Transient hip osteoporosis 1 2.2
Stress fracture of the sacral bone 1 22
Total 46 102.2

*This patient was diagnosed with hepatic adenoma and ovarian dermoid cyst and therefore there are 46 patients in total (in reality 45 patients)

corresponding to the given total percentage.
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Figure 1. Pheochromocytoma with high-intensity signal in T2-weighted images in the periaortal area in a pregnant patient (week 19 of gestation)
(A). Axial view, the inferior vena cava is modeled by the tumor (B). The patient underwent surgery during pregnancy.

or surgical. It decides whether to operate during pregnancy
or to postpone the surgery after delivery or to terminate
pregnancy in order to save the mother. Therefore, it is very
important to use appropriate imaging methods in an insti-
tution with extensive experience. Ultrasonography should
be used always in the case of structures that can be well
assessed with it, and the remaining structures are evalu-
ated with MRI independent of the week of gestation. In
2007, the American College of Radiology reported that, pro-
vided the risk-benefit ration is favorable, MRI can be per-
formed at all stages of pregnancy [2]. The choice of imag-
ing center is very important, because it is crucial to use
short protocols without the use of contrast agents, when
possible. Although gadolinium has not been shown to nega-
tively affect the fetus, it crosses the placental barrier and
therefore its use is not recommended in pregnant women
[3]. However, when it is necessary, gadolinium should be
used at the discretion of an experienced radiologist [4]. On
the other hand, as a number of sequences can be used in
MR, it is not often required to administer contrast agents.
Imaging studies in pregnant women should not be per-
formed via tele-radiology as during the study an experi-
enced radiologist should always be present and direct the
study as there are no routine protocols that can be used in
all pregnant women. However, the experience in Poland is
limited, and apart from our center, only two others have
published case reports [5,6].

As already mentioned, in MRI a number of different
sequences can be used in order to look for characteristic

abnormalities. Such abnormalities include pheochromocy-
tomas that are diagnosed based on biochemical studies and
subsequent MRI (however ultrasonography should also be
performed), which expedites treatment [7]. Although there
is controversy if T2 and STIR sequences could be very
characteristic for pheochromocytomas [8], it is possible
to find a tumor with such characteristics in the periaor-
tal area in patients genetically predisposed and previously
operated on because of this tumor in the adrenals, as was
done in one of our patients (Figure 1). This enables further
surgical treatment.

Similar considerations regard abscesses in the iliopsoas
muscle, where in DWI sequence the signal is very hyper-
intense corresponding to low apparent diffusion coefficient
in ADC map. This shows restricted diffusion in abscesses as
opposed to cysts without the need to use contrast agents in
pregnant women (Figure 2) [9].

A major part of our patients (over a half, 26 patients,
57.8%) was evaluated because of incidental findings found
on ultrasonography in routine examinations or because
of abdominal symptoms (including uterine symptoms). In
a large part of these patients (in 20 patients, 76.9% of the
26 patients, and 44.4% of all patients) MRI showed specific
abnormalities of the genital system. The usefulness of MRI
in diagnosing such abnormalities is well-known and well-
described [10-12] and is also appreciated during pregnan-
cy [13]. The limitations of ultrasonography are also well-
known - small field of view, difficulties in imaging because
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Figure 2. Abscess in the right iliopsoas muscle in a pregnant patient (week 33 of gestation). In a standard T2 sequence, it is seen as a fluid collection
(A) with a high signal in DWI (B) and a black signal in ADC (C), which supports the diagnosis of an abscess.

Figure 3. Pedunculated myoma in a pregnant patient (wee 22 of
gestation) displacing the rectum/sigmoid to the right
and neighboring the left ovary. On ultrasound, it was not
possible to differentiate between myoma and ovarian
tumor.

of the enlarged uterus, difficulties in obese patients etc.
These problems are not associated with MRI and therefore
we were able to make or strongly suggest diagnosis in the

majority of patients. For instance, in two patients we con-
firmed myomas that based on ultrasonography had been
earlier described as ovarian tumors. Pedunculated myomas
can especially mimic ovarian tumors and MRI is very help-
ful (Figure 3) [14].

Other characteristic abnormalities of the genital system
include the endometrial and dermoid cysts of the ovaries.
When T2, Tl and T1-fat-saturated sequences are used,
they can be differentiated from one another without using
contrast agents [15]. We show two such cases (Figure 4).
In another case, we confirmed a fetal hepatic angioma and
found another hepatic angioma in the mother together with
a dermoid cyst of the ovary.

Cysts and cystadenofibromas of the ovary with smooth and
thin walls, containing fluid collections as well as borderline
tumors with characteristic sizes, fluid contents and charac-
teristic solid parts can be differentiated by the radiologist
[15-17], as was seen in our patients (Figure 5).

There is also a growing need to perform MRI in pregnant
women because of acute reasons including appendicitis,
active Crohn's disease, torsion of the ovary or an ovarian
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Figure 4. Endometrail ovarian cysts in a pregnant patient (week 16 of gestation) (A). In T1-weighted images, there is a strong signal similar to
subcutaneous fat (B). After fat saturation, subcutaneous fat is suppressed and the signal of blood in the cysts remains strong (C). The
patient was operated during pregnancy (week 16 of gestation).

cyst, and torsion of a pedunculated myoma [18]. We had
two patients (4.4%) evaluated for acute pancreatitis.

Proper diagnosis cannot be made in all cases and a coopera-
tion between radiologists and clinicians is crucial. One of
our patients is an example of a lack of such cooperation.
This patient had a large tumor that could not be separated
from the uterus and which was accompanied by enlarged
veins. Because clinicians did not provide any addition-
al information, the patient was diagnosed with the most
probable disease - i.e. myoma. Further information on hor-
monal disturbances prompted us to include ovarian tumors
in the differential diagnosis. On the other hand radiologists
should also actively seek clinical information. Had a radi-
ologist seen the patient (her obesity, hirsutism), an andro-
genic tumor would have been included in the differential
diagnosis.

Figure 5. (ystadenofibroma of the ovary/partial borderline tumor
in a pregnant patient (week 22 of gestation) with a typical
morphology for a borderline tumor on MRI. The patient was
operated during pregnancy (week 24 of gestation).
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Figure 6. Hyperreactio luteinalis in a twin, monochorionic,
monoamniotic pregnancy (week 18 of gestation).

It is also crucial to exclude suspected diseases. For
instance, even when clinical and laboratory information
indicate acute pancreatitis, a normal MRI study excludes
the necessity for surgery, which was the case with our two
patients. In another 2 patients with hyperreactio luteinalis,
we excluded ovarian tumors. One of these patients was in
week 22 of gestation (spontaneous twin pregnancy) and the
other patient was in week 28 of gestation (monochorionic,
monoamniotic twins after in vitro fertilization). On MRI,
there were characteristic multilocular cystic masses with
numerous septae in the ovaries (Figure 6) [19]. In one of
these patients, cancer was additionally excluded (hydatoid
mole, choriocarcinoma).

Exclusion of suspected disease was most common in neuro-
logical patients. In 9 of 17 patients (52.9%), brain MRI was
normal. In four patients we found clinically insignificant
changes, usually small focal abnormalities. In total, we
excluded suspected diseases in 14 patients (76.% of patients
with brain MIR, 18.9% of all patients), which included
cerebral venous sinus thrombosis, arteriovenous malfor-
mation, multiple sclerosis relapse and brain tumor. These
diseases should be taken into account in patients with
acute headaches, neurological sings suggesting multifocal
brain damage and first epileptic seizures. MRI is the best
study to exclude such conditions [20,21]. When brain MRI
containing all necessary sequences is normal in pregnant
women, there is no need to administer contrast agents.
However, it can be difficult to exclude cerebral venous
sinus thrombosis in sequences without contrast. If cerebral
sinuses have normal signal intensity and MRI-angiography
(no contrast) is also normal, there is no need to extend the
study.

In some patients who underwent brain MRI, we found
clinically significant abnormalities (4/17=23.5%). One
patient with first epileptic seizure was diagnosed with a
brain tumor. One patient with a history of epilepsy who
had an exacerbation of the disease during pregnancy was
diagnosed with cortical dysplasia (Figure 7). A patient with
a severe headache had features of pineal gland hemorrhage.

Figure 7. Cortical dysplasia in the left frontal lobe in a pregnant
women (week 28 of gestation) with a history of epileptic
seizures who had not undergone MRI before. The seizures
were exacerbated during pregnancy. The direct reason for
MRI was a grand-mal seizure.

In another patient with multifocal neurological sings we
found multiple white matter lesions that could suggest
multiple sclerosis. These proportions are similar to those
found in the literature [22].

Bone studies are another field of interest. We evaluated
two patients because of bone pain (4.6%). Progressive hip
pain in a pregnant women in the third trimester should
suggest transient osteoporosis — a rare disease found in
pregnant women that causes pain (in contrast to osteopo-
rosis). Plain radiography, not routinely performed in preg-
nant women, is not helpful as the changes are seen only in
the second stage of the disease after 2-3 months. Therefore,
MRI is the study of choice both in pregnant women and
other patients with transient osteoporosis as it can show
characteristic bone marrow edema in the femoral head and
neck as early as 3 days since the onset of symptoms. These
changes can be accompanied by edema of the surrounding
tissues and joint effusions [23]. Early detection is important
in order to prevent fractures. One of our patients was diag-
nosed with transient hip osteoporosis and another patient
with a stress fracture of the lateral mass of the sacral bone.
In the latter case, a fracture fissure was seen in addition to
bone marrow edema.

Conclusions

Magnetic resonance imaging is the best imaging modal-
ity for pregnant women. Although ultrasonography is the
method of choice, doubtful cases as well as structures that
cannot not be examined with ultrasonography can be non-
invasively evaluated with MRI.
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