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Shear wave elastography of placenta: in vivo quantitation of 
placental elasticity in preeclampsia
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PURPOSE
We aimed to evaluate the utility of shear wave elastography 
(SWE) for assessing the placenta in preeclampsia disease.

METHODS
A total of 50 pregnant women in the second or third trimes-
ter (23 preeclampsia patients and 27 healthy control sub-
jects) were enrolled in the study. Obstetrical grayscale and 
Doppler ultrasonography, SWE findings of placenta, and pre-
natal/postnatal clinical data were analyzed and the best SWE 
cutoff value which represents the diagnosis of preeclampsia 
was determined. Sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), and diagnos-
tic accuracy of preeclampsia were calculated based on SWE 
measurements.

RESULTS
Mean stiffness values were much higher in preeclamptic pla-
centas in all regions and layers than in normal controls. The 
most significant difference was observed in the central pla-
cental area facing the fetus where the umbilical cord inserts, 
with a median of 21 kPa (range, 3–71 kPa) for preeclampsia 
and 4 kPa (range, 1.5–14 kPa) for the control group (P < 
0.01). The SWE data showed a moderate correlation with the 
uterine artery resistivity and pulsatility indices. The cutoff val-
ue maximizing the accuracy of diagnosis was 7.35 kPa (area 
under curve, 0.895; 95% confidence interval, 0.791–0.998); 
sensitivity, specificity, PPV, NPV, and accuracy were 90%, 
86%, 82%, 92%, and 88%, respectively.

CONCLUSION
Stiffness of the placenta is significantly higher in patients with 
preeclampsia. SWE appears to be an assistive diagnostic tech-
nique for placenta evaluation in preeclampsia. 

Preeclampsia is one of the leading causes of maternal and perinatal 
morbidity and mortality, with preterm delivery occurring in ap-
proximately 5%–8% and perinatal mortality occurring in 1%–3% of 

pregnancies, worldwide (1). Common maternal complications of severe 
preeclampsia can include disseminated coagulopathy/HELLP syndrome, 
pulmonary edema, acute renal failure, placenta abruption, and long-
term cardiovascular complications (2, 3). Common fetal complications 
are fetal growth restriction, preterm delivery, and perinatal death (4). 

The elasticity term defines the continuum mechanics of bodies that 
deform reversibly under strain. Shear wave elastography (SWE) is a nov-
el ultrasonography (US) technique which is used to obtain elasticity in-
formation that represents the constituent of soft tissues. The principle of 
the modality is based on inducing mechanical vibration using acoustic 
radiation force, gathering the transverse shear waves that propagate lat-
erally away from the tissue, and calculating their velocity. This kinetic 
method provides real-time quantitative data and has high reproduc-
ibility without compression effects/artifacts, as well as a deeper tissue 
response compared to static elastography (5, 6). We hypothesized that 
using noninvasive SWE to identify global structural disorganization of 
the placenta due to preeclampsia pathogenesis would help to detect the 
disease. To the best of our knowledge, the application of SWE for pla-
cental evaluation in preeclampsia has not been studied previously. In 
the present study, we inspected the SWE values related to changes in 
placental elasticity in preeclampsia and determined its utility for assess-
ing the disease. 

Methods
This study was conducted at Istanbul University Cerrahpasa School of 

Medicine between January and June 2013. The study was approved by 
the internal review board and was designed in accordance with the Dec-
laration of Helsinki. Written informed consent was obtained from all 
patients who participated in the study. A total of 50 singleton pregnant 
women in the second or third trimester were enrolled. The participants 
included 23 consecutive pregnant women diagnosed with preeclampsia 
and 27 healthy consecutive age-matched pregnant women who had no 
risk factors for the diagnosis of preeclampsia. Mean age was 33.5±5.3 
years (range, 22–45 years) in preeclampsia group and 33.3±4.69 years 
(range, 26–42 years) in healthy controls. Pregnant women with placen-
tal anomalies as well as insufficient placental adherence or penetration, 
misdevelopment, and complications including hematoma and gross cal-
cifications were excluded from the study. Also excluded were women 
with multiple gestations, pregnancies with fetal chromosomal or major 
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structural anomalies, miscarriage his-
tory, severe anemia (hemoglobin <6 g/
dL), patients with accompanying dis-
ease(s), and those with a posterior pla-
cental location in the uterus to avoid 
inadequate elasticity calculations.

Demographic characteristics, de-
tailed medical and obstetrical data, 
and prenatal care charts were exam-
ined. Postnatal findings such as birth 
weight, Apgar scores at first and fifth 
minutes, and short-term medical con-
ditions were collected. Preeclampsia 
was diagnosed according to the crite-
ria of the American College of Obste-
tricians and Gynecologists (7). Pre-
eclampsia was defined and diagnosed 
as the onset of hypertension (systolic 
to diastolic blood pressure ≥140/90 
mm Hg) and proteinuria (>300 mg/
day in 24-hour urine collection or pro-
tein concentration of 1 g/L) during the 
pregnancy with both conditions remit-
ting after delivery. 

Imaging technique
The grayscale, Doppler, and elas-

tography time scales of the US exam-
ination were shortened to minimize 
sound wave exposure. Grayscale and 
color Doppler US exams were per-
formed by an obstetrician with more 
than 20 years of experience (R.M.) and 
SWE examinations were performed 
by a radiologist with more than seven 
years of experience with US and three 
years of experience with elastography 
(F.K.). Grayscale and Doppler examina-
tions were performed using Ultramark 
9 (Advanced Technologies Laboratory) 
with a 3.5 MHz color-pulsed Doppler. 
Gestational age was determined based 
on the last normal menstrual period 
and according to the crown–rump 
length on the first trimester US exam. 
The largest vertical pocket of amniotic 
fluid was measured and <2 cm was la-
beled as oligohydramnios. After evalu-
ating the biophysical profile with US, 
abdominal subcutaneous fat thickness, 
placental thickness, morphology, and 
relation to uterus were noted. Dop-
pler velocimetry was applied to both 
uterine arteries in three consecutive 
waveforms; the diastolic notch pres-
ence was investigated, and resistivity 
index (RI), pulsatility index (PI), peak 
systolic, and end diastolic velocity ra-

tios were measured. Doppler US was 
applied with the sampling gate set at 2 
mm and the angle of implementation 
less than 60°. 

All SWE examinations were per-
formed with a 1–6 MHz curved array 
transducer (Aixplorer, SuperSonic 
Imagine). Before starting the study, 10 
healthy pregnant women were exam-
ined for standardization of the elastog-
raphy technique. The radiologist who 
applied SWE was blinded to the US and 
Doppler imaging findings and patient 
histories. Elastography examination 
was performed with the patient lying 
in the supine position. Sagittal imag-
ing planes were used to obtain a per-
pendicular view of the nearest region 
of the placenta. Imaging plane was 
limited to superficial view to prevent 
deeper beam penetration over fetus 
and besides, the imaging focus was el-
evated over placenta in each grayscale 
and elastography imaging. Excessive 
transmission gel was used to eliminate 
any compression artifact of the probe. 
During acquisitions, patients were 
asked to breathe lightly and refrain 
from moving. Thermal and mechani-
cal indices were noted for each exam-
ination.

The machine software displays elasto-
grams as an overlay in dual mode (ver-
tical/horizontal) simultaneously with 
grayscale images to aid the morphologi-
cal correlation of the placenta. A rectan-
gular adjustable inner image box, which 
is included with the system software, 
was used for SWE examination. This in-
ner box displays the real-time stiffness 
on a chromatic scale with a spectrum 
from blue to red indicating the shear 
intensity (stiffness). The upper thresh-
old of the spectral scale can be adjusted 
manually and the changes do not affect 
the measured shear intensity value. The 
spectral color-coding box on the image 
allows the region of interest (ROI) to be 
placed in the area where the greatest 
stiffness is observed. After freezing the 
elastography image, software allows the 
operator to place a circular ROI of var-
ious diameters within the elastography 
window. Color-saturated images were 
used to perform calculations. In the 
present study, the ROI sizes were fixed 
to 5 mm in all cases. Tissue elasticity 
was measured in kilopascals (kPa) of the 

spectrum scale, which guided the place-
ment of the ROI cursor. The US image 
window was narrowed to obtain ade-
quate image quality and more precise 
elasticity calculations. After the display 
image was frozen, minimum, maxi-
mum, and mean elasticity of four sam-
ples from fetal and maternal surfaces in 
the peripheral and central regions of the 
placenta were calculated using the ROI. 

Statistical analysis
Statistical analyses were performed 

using the SPSS software (version 16.0, 
SPSS Inc.). The maximum and mean 
elasticity within the ROI were ex-
pressed as the mean of three different 
measurements. Kolmogorov-Smirnov 
test was used to analyze the normal 
distribution of data. Differences in 
age, gestational age, placental thick-
ness, subcutaneous fat thickness, birth 
weight, Apgar scores, Doppler indi-
ces, presence of a diastolic notch, and 
shear elastic modulus data of the pla-
centa between patients with and with-
out preeclampsia were evaluated using 
the Mann-Whitney U test. All mea-
surements were expressed as medians. 
All of the SWE data were correlated 
to Doppler indices using the Pearson 
correlation test. A P < 0.05 was consid-
ered as statistically significant. Receiv-
er-operating characteristic curves were 
plotted to check the discriminatory 
power of each group, and the best SWE 
cutoff value which represents the diag-
nosis of preeclampsia was determined 
by the Youden index (J). Sensitivity, 
specificity, positive predictive value 
(PPV), negative predictive value (NPV), 
and accuracy were calculated based on 
SWE measurements.

Results
Table 1 presents clinical scores in-

cluding age, gestation age during ap-
plication of SWE, birth weights and 
Apgar scores, placental and subcuta-
neous fat thickness, and Doppler in-
dices of the preeclampsia and control 
groups. The mean age was not sig-
nificantly different between the two 
groups. Gestational age at evaluation 
ranged from 27 to 37 weeks (median, 
34 weeks) in the control group and 23 
to 35 weeks (median, 28 weeks) in the 
preeclampsia group. There was a slight 



difference in gestation age between the 
control and the preeclampsia groups 
(P < 0.05). The median birth weight 
was significantly higher in the control 
group (3500 g; range, 1700–4520 g) 
than in the preeclampsia group (1220 
g; range, 290–3580 g) (P < 0.001). Pre-
eclampsia had a notable impact on 
fetal Apgar scores. Control group had 
higher 1 min and 5 min Apgar scores 
than the preeclampsia group (1 min: 
8 vs. 6; 5 min: 9 vs. 7; P < 0.001, for 
both). The change in Apgar scores from 
1 min to 5 min was not significantly 
different in either group (P > 0.05). In-
trauterine survival rates were better in 
the control group (P < 0.05). Overall, 
three pregnancies in the preeclampsia 
group ended with intrauterine death; 
however, no similar cases occurred in 
the control group.

The median placental thickness was 
39 mm (range, 22–69 mm) in the nor-
mal group and 39 mm (range, 29–61 
mm) in the preeclampsia group. Table 1 
presents the radiological scores of Dop-
pler US as well as the RI and PI of the 
bilateral uterine artery. A diastolic notch 
was present in 56.5% (13/23) of the pre-
eclampsia cases and none of the healthy 
controls. The median RI and PI of the 
right and left uterine arteries in the pre-
eclampsia group were significantly high-
er than the relevant indices in the con-
trol group. The median RI for the right 
and left uterine arteries were 0.71 and 
0.76 respectively, in the preeclampsia 

group and 0.54 for both the right and left 
uterine arteries in the control group (P < 
0.001, for both). The median PI of the 
right and left uterine arteries was 1.36 
and 1.24, respectively, in the preeclamp-
sia group and 0.6 and 0.65, respective-
ly, in the control group (P < 0.001, for 
both). The mean PI of fetal umbilical ar-
tery was significantly higher in the pre-
eclampsia group (1.17±0.5 vs. 0.81±0.15,  
P < 0.001), while the RI of fetal umbilical 
artery did not differ between the groups 
(0.69±0.12 vs. 0.63±0.08, P > 0.05). 

SWE radiological scores are present-
ed in Table 2. Elasticity values were de-
termined from four different areas: the 
peripheral edge and central region of 
the placenta from the fetal and mater-
nal surfaces. The mean stiffness values 
were much higher in preeclamptic pla-
centas in all regions and layers than in 
normal controls (Fig. 1). The most sig-
nificant difference was observed in the 
kPa values of the central placental area 
facing the fetus where the umbilical 
cord inserts with a median of 21 kPa 
(range, 3–71 kPa) for the preeclampsia 
group and 4 kPa (range, 1.5–14 kPa) for 
the healthy control group (P < 0.001). 
The SWE data was moderately correlat-
ed with the uterine artery PI and weak-
ly correlated with the uterine artery RI 
(Table 3).

The maximum area under the curve 
(AUC) for the diagnosis of preeclamp-
sia is based on median elasticity values 
acquired from the central placental 

area facing the fetus (Fig. 2). The cutoff 
value maximizing the accuracy of di-
agnosis was 7.35 kPa (AUC, 0.895; 95% 
confidence interval, 0.791–0.998); sen-
sitivity, specificity, PPV, NPV, and di-
agnostic accuracy of this cutoff value 
were 90%, 86%, 82%, 92%, and 88%, 
respectively.

Thermal and mechanical indices 
of elastography examination were 
within the safety limits for fetal eval-
uation. The mean mechanical index 
was 1.3±0.12 (1.1–1.5) for the control 
group and 1.28±0.12 (1.1–1.5) for pre-
eclampsia patients. The mean thermal 
index was 1.63±0.08 (1.4–1.7) for the 
control group and 1.62±0.11 (1.3–1.7) 
for preeclampsia patients.

Discussion
Our SWE results showed significant-

ly higher placental stiffness in pre-
eclampsia patients. Associated factors 
affecting the fetus were also found 
among preeclampsia patients, such as 
low birth weight, low Apgar scores, 
and Doppler US results that were com-
patible with well-known diagnostic 
performances. 

Elasticity imaging has been clinical-
ly used for more than 10 years with 
recent improvements such as shear 
wave imaging technology. SWE re-
vealed that malignant tissues of breast 
lesions have higher stiffness due to 
the increase in the number of malig-
nant cells and surrounding desmoplas-
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Table 1. Medical and obstetric characteristics of women with preeclampsia and healthy controls 

  Preeclampsia (n=23)   Control (n=27)

 Median Min Max Median Min Max P

Age (year) 34 22 45 34 26 42 0.815

Gestational age (week) 28 23 35 30 27 37 0.016

Birth weight (g) 1220 290 3580 3500 1700 4520 <0.001

APGAR score, 1 min 6 0 8 8 6 9 <0.001

APGAR score, 5 min 7 0 9 9 5 10 <0.001

Subcutaneous fat thickness (mm) 30 10 50 25 5 50 0.014

Placental thickness (mm) 39 22 69 39 29 61 0.953

Right UA PI 1.36 0.36 2.33 0.6 0.18 1.52 <0.001

Left UA PI 1.24 0.38 2.50 0.65 0.27 1.31 <0.001

Right UA RI 0.71 0.30 0.90 0.54 0.23 1.14 <0.001

Left UA RI 0.76 0.31 0.90 0.54 0.27 0.79 <0.001

Data are presented as median, minimum, and maximum. 
Min, minimum; max, maximum; UA, uterine artery; PI, pulsatility index; RI, Resistivity index.
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tic reactions (8). Several studies have 
evaluated noninvasive elastographic 
techniques for assessing liver fibrosis, 
which may decrease the need for liver 
biopsy (9). Other organ systems such 
as the hormone secretion system and 
the musculoskeletal system (10) have 
also been investigated. 

Placenta was evaluated by sonoelas-
tography in recent studies. Our study 
shows that elasticity samples taken 
from different areas of the placenta dif-
fer in preeclampsia with the center of 
the umbilical cord insertion area being 
the most significant, suggesting that 
the disease may predominantly affect 
the central region of the placenta. In 
contrast, elasticity in normal placentas 
does not differ among various regions. 
Our results for the control group were 
in agreement with the results of Li et 
al. (11). Our results are also compatible 
with a recent study on postpartum pla-
centas, which reported higher elasticity 
values in the central region of the pla-
centa of intrauterine growth-restricted 

fetuses and hypertensive pregnancies 
(12). Their elasticity values cannot be 
compared to ours due to their ex vivo 
study design. However, they did in-
spect placentas from pregnancies with 
fetal growth restrictions and reported 
that the cause of elasticity increase is 
due to histological changes of wide-
spread infarction and inflammation. 

We found that the most significant 
mean stiffness value for diagnosis of 
preeclampsia was 7.35 kPa, with 90% 
sensitivity and 86% specificity. Dia-
stolic notches were not detected in the 
healthy control group, and had a spec-
ificity of 100%. However, the presence 
of diastolic notch in the patient group 
led to a sensitivity of 56.5%. Supple-
mental analysis using 7.35 kPa cutoff 
value with presence of diastolic notch 
indicated sensitivity, specificity, PPV, 
and NPV rates as 91.3%, 92.6%, 91.3%, 
and 92.6%, respectively. Besides, in-
crease of the Doppler indices of uter-
ine arteries in preeclampsia group were 
moderately correlated with increase of 

elasticity values of placenta, as well as 
the pulsatility indices of umbilical ar-
tery which reflects the fetal well-being. 
Real-time in vivo SWE demonstrated 
increase in stiffness, which indirectly 
reflects the deterioration of placenta in 
preeclampsia disease.

Preeclampsia may occur for different 
reasons and the pathophysiology lead-
ing to disease onset may differ before 
34 weeks of gestation, at term, during 
labor, and postpartum (13). Impaired 
uteroplacental blood flow results in 
disruption of inflammatory cytokine 
regulation, bioactivation of relaxin, 
and activation of the renin-angiotensin 
system, which are suggested mecha-
nisms of hypertension in preeclampsia 
(14). When considering the structural 
causality of these biochemical chang-
es, the first stage in the development 
of preeclampsia is inadequate placental 
cytotrophoblast invasion, trophoblast 
invasion, and maternal spiral artery 
remodeling (15). Eventually, the un-
successful trophoblast invasion of the 
muscular spiral arteries into the myo-
metrial layer and transformation of 
these “low-resistance” capacitance ves-
sels result in placental ischemia and hy-
poxia. These preeclamptic disturbances 
can eventually cause excessive syncytial 
knots, infarcts covering more than 10% 
of the placental area, decidual vasculop-
athy, absence of intermediate villi, and 
placental erythroblastosis (16). 

Table 2. Medical and obstetric characteristics of women diagnosed with preeclampsia and healthy controls 

   Preeclampsia (n=23)   Control (n=27)

Elastography region of interest Median Min Max Median Min Max P

Central-maternal surface of the placenta       

 Mean elastic modulus (kPa) 25 2.4 66.5 5.8 2.5 13 < 0.001

 Max elastic modulus (kPa) 30 3 70 9 2.8 21.4 <0.001

Central-fetal surface of the placenta       

 Mean elastic modulus (kPa) 21 3 71 4 1.5 14 <0.001

 Max elastic modulus (kPa) 28 3.7 98 5.8 2 21.6 <0.001

Peripheral-maternal surface of the placenta        

 Mean elastic modulus (kPa) 19 3 67 5 1.8 14.7 <0.001

 Max elastic modulus (kPa) 31 3.5 93 7.1 4.6 23 <0.001

Peripheral-fetal surface of the placenta       

 Mean elastic modulus (kPa) 14 2.6 60 5.2 1.6 14 <0.001

 Max elastic modulus (kPa) 17 3.8 87 6 2.9 18 <0.001

Data are presented as median, minimum, and maximum. 
Min, minimum; max, maximum; kPa, kilopascals.

Table 3. Correlation of median elasticity values of the central-fetal surface of the placenta, 
by uterine artery Doppler US 

 Right UA PI Left UA PI Right UA RI Left UA RI

r 0.512 0.436 0.295 0.339

P 0.000 0.002 0.038 0.016

UA, uterine artery; PI, pulsatility index; RI, resistivity index. 
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Trophoblastic ischemia or hypox-
ia counteracts syncytial hyperplasia 
and syncytial knots form as the focal 
aggregation or clumping of syncytial 
nuclei on the outer surface of the ter-
tiary placental villous (17). Hottor et al. 
(18) suggested that there is an inverse 
relationship between the proportions 
of fibrin and anchoring villi. Increased 
deposition of fibrin and reduced mater-
no-fetal anchoring area are seen in pre-
eclampsia. On the other hand, Devisme 
et al. (16) observed intervillous fibrin 

deposition in preeclampsia, but did 
not find a statistically significant differ-
ence compared with normal placenta. 
Hence, stiffness increases detected by 
SWE should mainly be due to vasculop-
athy, inflammation, fibrin deposition, 
and excessive syncytial knots.

From the biochemical and histolog-
ical perspective, only ex vivo methods 
can be used to investigate histopatho-
logical structure. In vivo examination is 
not feasible because of placental vul-
nerability during tissue sampling. Im-

aging techniques are extensively used 
to investigate placental morphology 
and function. Conventional B-mode 
US can provide information on the 
overall appearance and location of the 
placenta, but not on function. Doppler 
US is an accepted imaging method that 
has been used extensively. The meth-
od inspects the presence of diastolic 
notches and the PI increase of uterine 
arteries in the second trimester of preg-
nancies that are known to be at risk for 
developing preeclampsia (19). A pre-
vious multivariate logistic regression 
analysis determined that abnormal 
uterine artery Doppler findings are in-
dependent markers for patients at in-
creased risk of developing early-onset 
preeclampsia at less than 34 weeks of 
gestation (19). 

An important touchstone is the 
safety issue. Pregnant women under-
go repeated US examinations during 
pregnancy. The teratogenous effect of 
ultrasound exposure has been exten-
sively studied by several researchers for 
decades (20). In the first eight weeks of 
pregnancy, it is advised to avoid longer 
sound wave exposure due to teratogen-
ic exposure. This exposure is defined 
by thermal and mechanical indices 
which depends on ultrasound frequen-
cy, focusing, and duration of exposure. 
Care should be taken to adjust these 
parameters for lower exposure. Fetal 
exposure to ultrasound is limited by 
the US Food and Drug Administration 
(FDA) to a maximum spatial peak tem-
poral average intensity of 720 mW/cm 
and maximum mechanical index of 
1.9 (21). British Medical Ultrasound 
Society handles the thermal effect by 
means of duration of exposure (22). 
The thermal index of our study (mean, 
1.6) is advised for no more than 15 
minutes and covers the safety limits 
of the study. The elastography device’s 
acoustic output, mechanical and ther-
mal indices in the present study are 
within the established safety ranges. 
Sugitani et al. (12) investigated the 
biological effects of acoustic radiation 
force impulse imaging on full-term de-
livered placentas and did not recover 
any thermal or mechanical structural 
changes. Tabaru et al. (23) investigat-
ed the thermal effect of acoustic radi-
ation force elastography and suggested 
that high intensity US could be used 

Figure 2. The receiver operating characteristic (ROC) curve for median stiffness value at the 
central fetal surface of the placenta (n=50).

Figure 1. a, b. Shear wave elastography (SWE) images of placenta in pregnant women with 
and without preeclampsia. The sagittal imaging plane (a) shows the placenta of a 23-year-old 
pregnant woman in the 32nd week of gestation with no findings of preeclampsia. Two split 
US and shear wave elastography images are at the same level. The rectangular box represents 
the stiffness in blue and ROI is placed in the denser area. Mean and maximum elasticity was 
measured as 5.7 kPa and 9.8 kPa, respectively. Panel (b) shows the SWE image of a 30-year-old 
preeclampsia patient in the 28th week of gestation. The rectangular box represents the stiffness 
spectrum in blue to red. ROI is placed in peak stiffness area which is represented in red. Mean 
and maximum elasticity was measured as 56.2 kPa and 63.2 kPa, respectively.

a b
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for fetal examination because amnion 
liquid has no ultrasonic attenuation 
and does not transmit push wave. We 
aimed to use elastography in shortest 
duration possible, particularly for su-
perficial imaging of the placenta. 

Our study has several limitations. We 
could not determine the diagnostic ef-
ficiency of the technique in different 
stages of preeclampsia or complications 
due to lack of an adequate number of pa-
tients. Another limitation of our study is 
the absence of histopathological evalua-
tion of the placentas. Histopathological 
examination may show a relationship 
between structural changes in the pathol-
ogy and elastography findings. Although 
the standardization of the elastography 
technique was satisfactory, we did not 
evaluate interobserver variability because 
we aimed to minimize repeated exam-
inations of the same fetus. There was a 
slight difference between the control and 
the preeclampsia groups in gestation age 
because of randomized inclusion of cas-
es in the study series. There is no study 
in the literature showing the relation-
ship between elasticity of the placenta 
and gestational age. Further correlative 
studies of the placenta are necessary to 
determine elasticity of the placenta with 
respect to the gestational age.

In conclusion, we have demonstrat-
ed the diagnostic application of SWE 
imaging to preeclampsia. This is the 
first report on the in vivo quantitation 
of placental elasticity in preeclampsia. 
Real-time demonstrations of elasticity 
changes may indirectly manifest struc-
tural deterioration before clinical pre-
sentation of the preeclampsia disease 
occurs. Future studies involving early 
pregnancies and a larger number of pa-
tients with preeclampsia may confirm 

the usefulness of SWE imaging for pre-
dicting preeclampsia.  
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