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B pabote npeacTaBneH KNuHUYeCKU cnyyvan 39-neTHert bepeMeHHOM HeHLUMHbI C pecnypaTopHbIMU NMPU3HAKaMKU HOBOW
KopoHaBupycHoi MHdekuum COVID-19. PesynbTaThbl ncciefoBaHMA OpraHoB rPyLHON KNETKWM METOA0M MarHUTHO-pe3o-
HaHcHoM ToMorpadum (MPT) nokasanu 6unatepanbHoe noparkeHue B basanbHbIx 0TAenax. TecT Ha KOPOHaBUPYC METOLOM
MoAMMepasHoM LenHoW peakumu bbin nonoxutenbHbiM. OLeHKa COCTOAHUA NErKux npoBefeHa 6e3 notepu 3HauMMoW
AVarHocTM4ecKon uHpopMaumu. KpoMe Toro, oTcyTCTBUE BO3LEACTBMA MOHU3UPYIOLLEr0 U3/Ty4eHUA N03BONNIO0 M3be-
¥KaTb BbICOKOW [1030BOW HAarPy3KK Ha NaLMeHTKy 1 NioA. [laHHbIN ciyyai pacKkpbiBaeT NepcrneKTUBHbIE BO3MOKHOCTM MPT
B AMarHOCTMKe NEroyHom nartonoruv 6e3 BO3[EeNCTBUA MOHU3UPYIOLLEM0 U3yYeHUd, 0c0beHHO B rpynnax pucKa (petw,
bepeMeHHble U ap.).
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Chest MRI of a pregnant woman
with COVID-19 pneumonia
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This paper presents a clinical case of a 39-year-old pregnant woman with respiratory signs of the novel coronavirus
Covid-19 infection. Chest MRI showed bilateral lesions in basal segments. The PCR test was positive. A lung condition
was assessed without loss of significant diagnostic information. Besides that, the absence of exposure to ionizing radia-
tion allowed to avoid a high loading dose on the patient and the fetus. This case reveals potential opportunities of MRl in
the diagnosis of pulmonary pathology without exposure to ionizing radiation, especially in patient risk groups (children,
pregnant women, etc.).
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INTRODUCTION

Diagnostic radiology of lung changes has become a part
of the comprehensive medical evaluation of patients sus-
pected with pneumonia caused by coronavirus disease
2019 (COVID-19). Since the method of choice is computed
tomography (CT), visualization of the lungs in pregnant
women raised significant difficulties. Notably, in Moscow,
the average effective dose for a chest CT scan is 5.6 mSv
[1]. Thus, a search for alternative non-ionizing methods
led to performing magnetic resonance imaging (MRI) of
the lungs.

CASE HISTORY

The patient was a 39-year-old woman at 26 weeks of ges-
tation of her 4th pregnancy. The course of the pregnancy
was satisfactory. She had no abortions and miscarriages.
Previous pregnancies had no complications, which ended
in birth of healthy children. Family history was unremark-
able.

Epidemiological history: During her visit to the clinic, her
husband and mother had manifestations of viral pneu-
monia. In July 2020, the patient came to the doctor with
complaints of chest pain, body temperature up to 38.5°C,
headache, and increased fatigue.

Physical examination: During auscultation, diminished
vesicular breath sounds were heard, and crackles and
wheezes were absent. Blood oxygen saturation based on
pulse oximetry was 95%. During her visit, results of labo-
ratory tests were unavailable. The result of the reverse-
transcription polymerase chain reaction test for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2
RT-PCR) was positive obtained after MRI.

Given the epidemiological history and clinical manifesta-
tions suspicious for COVID-19 infection, imaging examina-
tion of chest organs is necessary to clarify the etiology of
the disease. To avoid adverse effects due to exposure of
the pregnant woman and the fetus to large radiation dos-
es, chest MRI was performed. Personal protective equip-
ment was used to ensure safety—surgical masks without
ferromagnetic components—during the entire stay in the
radiology department.

Initially, T2-weighted images (T2WI) were obtained in three
planes using a single-shot fast spin echo (SSFSE) with the
following parameters: repetition time (TR), 1300 ms; echo
time (TE), 80 ms; flip angle, 90% field of view (FOV), 450-
450 mm; matrix, 512 x 512; slice thickness, 6 mm; spacing
between slices, 6 mm; number of averages, 0.6; k-space
filling method, Cartesian. These images were applied for
planning axial FSE T2WI.
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T1-weighted imaging was performed by LAVA 3D and IDE-
AL 3D. For LAVA 3D, the scanning parameters were as fol-
lows: TR, 4 ms; TE, 2.2 ms and 1.1 ms; flip angle, 10°; FOV,
400-400 mm; matrix 512 x 512; slice thickness, 3 mm;
spacing between slices, 1.5 mm; number of averages, 0.7
with WATER and FAT fractions, in-phase/out-phase. For
IDEAL 3D, the scanning parameters were as follows: TR,
5.8 ms; TE, 2.5 ms; flip angle, 3° FOV, 440-440 mm; ma-
trix, 256 x 256; slice thickness, 10 mm; spacing between
slices, 10 mm; number of averages 0.7 with WATER and
FAT fractions, in-phase/out-phase.

Diffusion-weighted imaging was performed by EPI pulse
sequence with these parameters: TR, 10000 ms; TE, 62.3
ms; flip angle, 89°; FOV, 400-400 mm; matrix, 128x140;
slice thickness, 5 mm; spacing between slices, 5 mm; num-
ber of averages, 1; b-values, 50,800 s/mm?. The number of
averages for SSFSE, LAVA-Flex, and EPI series was not
higher than 1 to reduce blurring artifacts associated with
the non-availability of respiratory gating. Free-breathing
imaging study was conducted, a physical respiratory trig-
ger was not used, but automatic synchronization was em-
ployed on the movement of the diaphragm to optimize the
acquisition time.

The study was conducted in the supine position using ab-
dominal and spinal radio frequency (RF) coils. The center
of the abdominal coil was located in the middle of the ster-
num. To minimize dynamic artifacts associated with respi-
ratory movements, the RF coil was fixed. The central laser
beam was positioned at the mid-sternum.

Lung MRI was performed 7 days later, because the condi-
tion did not improve during treatment, and dry, ineffective
cough worsened. MRI performed that time revealed zones
of infiltration (Figs. 1, 2) in the lower lobes of the lungs.

DISCUSSION

In the present case, the diagnosis of SARS-CoV-2 infec-
tion was based on the epidemiological history, clinical
manifestations, laboratory test results, chest CT findings,
and a positive SARS-CoV-2 RT-PCR test result. All these
methods are both useful and limited, as PCR test has a
false-negative rate of at least 30%. Therefore, the diag-
nostic process should be complex [2]. The use of chest CT
for COVID-19 screening is justified in patients with clinical
and epidemiological suspicions, especially in cases with
negative SARS-CoV-2 RT-PCR results [3].

The current pandemic has highlighted the importance of
CT in the diagnosis and monitoring of COVID-19 pneumo-
nia, as it is a more sensitive and effective method than
X-ray. In addition, chest CT, including in pregnant women,
contributes to early detection, severity assessment, and
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Figure 1. Chest magnetic resonance imaging, T2-weighted imaging single-shot fast spin echo: @) Primary examination, b) magnetic resonance imag-
ing 7 days later. In Fig. 1b, consolidation zones in lower lungs appeared as areas of hyperintense and isointense signals.

monitoring of treatment effects to patients with or without
confirmation of SARS-CoV-2 [4-5]. CT is associated with
high patient radiation exposure. If a dynamic observation
is required, the radiation load is increased accordingly [1].
This report presents a unique case of performing MRI of
the lungs in a pregnant woman with COVID-19 pneumonia.
Moreover, the case demonstrates the dynamic develop-
ment of the disease according to MRI data. Notably, this
is not the first case of performing chest MRI in pregnant
women [6-11]. Kapdagli et al. reported on the detection of
chondrosarcoma of the right lung by MRI in a 23-year-old
pregnant woman. The tumor size was 18x16x17.5 cm?, and
it originated from the ribs [10]. Said et al. also described a
rare case of primary lung liposarcoma diagnosed by MRl in
a 28-year-old pregnant woman who complained of short-
ness of breath [11]. However, literature data on imaging of
pregnant women with pneumonia caused by coronavirus
infection were not available at the time of this writing. In
this clinical case, the limitation was the inability to com-

pare MRI and CT images. At present, no study has investi-
gated MRI semiotics of COVID-19 pneumonia.

Currently, new pulse sequences, software, and modern
technical equipment allow assessment of a lung condi-
tion using MRI [12]. Lung visualization is technically dif-
ficult due to the low density of the hydrogen protons in the
lung parenchyma, as well as the rapid signal decay. How-
ever, pathological changes leading to tissue enlargement
(“plus-tissue”), such as nodules, infiltrations, mucus, or
pleural effusion, are easily detected with high diagnostic
accuracy [14]. Although chest CT is more informative than
MRI for detecting fine morphological structures, nowa-
days, MRI offers an increasing range of functional imag-
ing techniques that surpass CT capabilities—perfusion,
measurement of ventilation, and respiratory mechanics.
Without a risk of exposing patients to ionizing radiation,
repeated MRI examinations allow assessment of the dis-
ease course and quantitative monitoring of therapeutic re-
sponse, providing a level of functional details that cannot

Figure 2. Chest magnetic resonance imaging, T2-weighted imaging single-shot fast spin echo: a) Primary examination, b) magnetic resonance
imaging 7 days later. In Fig. 2b, consolidation zones in the lower right lung appeared as areas of hyperintense signal.
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be obtained with any other imaging method [15, 16].

The data presented herein can be useful when performing
MRI of other body parts, in particular MRI of the breast, tho-
racic spine, and abdominal cavity. For example, abdominal
MRI can detect findings in the lower chest [8]. Identified
changes can be overlooked or misinterpreted because of
their location outside the main focus area of the study, as
well as unawareness of how pathological changes in the
chest organs look on MRI scans.

CONCLUSION

MRI can be used to detect changes in the lung in preg-
nant women with suspected COVID-19 pneumonia. Given
its certain advantages, MRI of the lungs can be considered
a method of choice in cases where dynamic monitoring is
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velopment of diagnostic radiology in detecting pulmonary
pathology.
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