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Ultrasound examination

and retrospective study

Introduction. In the last decades, the medical system has
encountered more frequently obese or overweight patients.
Obesity is associated with higher risks for one’s life and
with technical difficulties when it comes to management
and treatment. It is estimated that 15-20% of the popula-
tion is affected by this condition, and the percentage for
the pregnant women has doubled in the last decade. As
ultrasound examination is an important part of prenatal
care, we studied how the Body Mass Index (BMI) affected
the ultrasound examination in a specialized medical clinic.
Materials and method. This is a longitudinal retrospective
study on the second- and third-trimester ultrasound scans
performed in the last five years on patients with BMI over
25 kg/m?. The repartition was done regarding the recom-
mended categories: overweight (25-30 kg/m?), first-degree
obesity (30-35 kg/m?), second-degree obesity (35-40 kg/
m?) and third-degree obesity (>35 kg/m?). The statistical
analysis regarded the number of ultrasound examinations
performed for each patient and the technical difficulties
experienced due to overweight or obese patients. Factors
such as timing for each scanning and recommendations for
better ultrasound examination were mentioned. Results.
There were 1101 ultrasound scans selected, that were
performed for second- and third-trimester morphological
ultrasounds in 942 patients. These patients were distribu-
ted as overweight (69%), with first-degree obesity (22%),
second-degree obesity (6%) and third-degree obesity (3%).
In general, the number of repeated scans in the study was
higher than in normal patients, although no statistical
correlation to BMI could be established. In 58% of cases, the
specialist marked the technical difficulties in the fetal ultra-
sound assessment, mainly related to the abdominal mater-
nal adiposity. Most frequently, the recommendation was for
the scan to be repeated after 2-4 weeks, as opposed to the
usual 6-8 weeks interval in reqular patients. No correlation
to the BMI was found for fetal anomalies, Doppler parame-
ters or estimation of fetal growth. Conclusions. Obesity
has become an important risk factor during pregnancy and
implies difficulties in performing antenatal fetal ultrasound.
The new specialists for antenatal fetal morphology ultra-
sound evaluation should be trained to deal with the pitfalls
and tricks related to the accuracy of fetal ultrasound exa-
mination in obese or overweight patients. The limitations
of this imagistic investigation should be explained to each
patient.

Keywords: obesity, pregnancy, antenatal care, fetal
ultrasound

Abstract Rezumat

Introducere. In ultimele decenii, sistemul medical se confruntq
tot mai des cu paciente obeze sau supraponderale. Obezitatea
este asociatd cu un risc vital crescut si cu dificultdti tehnice
legate de management si tratament. Se estimeazd cd 15-20%
din populatie este afectatd de aceastd patologie si cd procen-
tajul gravidelor obeze s-a dublat in ultimul deceniu. Deoarece
ecogrdfia obstetricald este parte esentiald a urmadririi prenatale,
am analizat cum indicele de masa corporald (BMI) a influentat
examinarea ecograficd intr-un centru de specialitate. Mate-
riale si metoda. Acesta este un studiu longitudinal retrospec-
tiv, realizat pe ecografii obstetricale de al doilea si al treilea
trimestru, efectuate in ultimii cinci ani la paciente cu BMI de
peste 25 kg/m?. Pacientele au fost impdrtite dupd clasificarea
recomandatd: supraponderale (25-30 kg/m?), obezitate de
gradul | (30-35 kg/m?), obezitate de gradul Il (35-40 kg/m?)

si obezitate de gradul Il (peste 40 kg/m?). Analiza statisticd a
urmdrit numdrul de ecografii efectuate si dificultdtile tehnice
descrise in functie de suprapondere sau obezitate. Factori
precum momentul ecografiei sau recomanddri pentru o

mai bund vizualizare au fost mentionati. Rezultate. Au fost
selectate 1101 ecografii morfologice de trimestre doi si trei,
efectuate la 942 de paciente. Pacientele au fost clasificate pe
baza greutdtii dinaintea sarcinii ca supraponderale (69%),
obezitate de gradul | (22%), obezitate de gradul Il (6%) sau
obezitate de gradul Ill in 3% din cazuri. In general, numdrul

de ecografii per pacientd a fost mai mare decat la pacientele
normoponderale, dar nu a existat o corelatie statisticd cu BMI.
In 58% din cazuri, ecografistul a remarcat dificultdti tehnice
de evaluare a morfologiei fetale, legate mai ales de peretele
abdominal matern. Cel mai des, recomandarea a fost sd se
repete ecogradfia la 2-4 sdptdmdni, spre deosebire de intervalul
de 6-8 sdptdmdni la sarcinile normale. Nu s-au gdsit corelatii
cu anomaliile fetale, indicii Doppler sau cu cresterea fetald.
Concluzii. Obezitatea este un factor de risc important in
sarcind, implicand dificultdti de evaluare ecografica fetald
antenatald. Noii specialisti in ecografia morfologicd fetald ar
trebui sd fie pregdititi pentru a cunoaste capcanele si artificiile
tehnice legate de acuratetea ecografiei fetale la gravidele
supraponderale sau obeze. Limitele acuratetei acestei explordri
imagistice ar trebui explicate si intelese de fiecare pacienta.
Cuvinte-cheie: obezitate, sarcind, urmdrire prenatald,
ecografie fetald
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Introduction

Worldwide obesity has become a major public health
issue, characterized as an epidemic situation. It is af-
fecting people of all ages, gender and social or eco-
nomic status. Patients are diagnosed with obesity by
calculating their Body Mass Index (BMI), and values
higher than 30 kg/m? have been identified in approxi-
mately 15-20% of the global population. As already
mentioned, this pathological state is affecting people
throughout their entire life cycle, including females
in their reproductive period; the particularity of this
group consists in the complications which obesity adds
during pregnancy®. Studies performed globally identi-
fied a percentage of 26% of non-pregnant female in-
dividuals suffering from obesity in the United States
of America, with ages between 20 to 39 years old®.
United Arab Emirates offers a specific statistic which
shows that 40% of married females were diagnosed
with obesity®. Lower incidences were found in Aus-
tralia where, according to statistics performed between
2004 and 2005, only 15% of their female population
with ages between 25 and 34 years old were suffering
from obesity®.

For women who already suffer from obesity and its
complications, pregnancy implies gaining additional
weight, therefore leading to an increasing range of
complications for this category of patients. Studies per-
formed in the North East of England found increasing
rates of obesity among pregnant patients, from 9.9 % in
1990 to 16% in 2004®.

World Health Organization (WHO) established four
different categories of weight in accordance with mater-
nal BMI: underweight, with a BMI lower than 18.5 kg/
m?, normal weight, with a BMI between 18.5 kg/m? and
24.9 kg/m?, overweight, with a BMI between 25 kg/m?
and 29.9 kg/m?, and obese, with a BMI higher or equal
to 30 kg/m?*®.

The effects of overweight and obesity in pregnant
patients are not to be neglected, affecting both mother
and the fetus. Among the most frequent, we encounter
preeclampsia, gestational diabetes, preterm delivery,
thromboembolic disease, stillbirth and macrosomia™?.
When associated with increased maternal age, complica-
tions due to obesity are even higher and are often identi-
fied during elective or emergency caesarean delivery?.
Newborns resulted from pregnancies associated with
obesity are at higher risk of requiring medical inter-
vention after delivery, as well as admission to neonatal
intensive care unit®. During child age and through-
out their life, these children are at an increased risk for
obesity themselves and often associate cardiovascular
disease and diabetes™?.
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The excess of adipose tissue can induce metabolic
disorders, damage of the vascular and inflammatory
pathways in multiple organs. These obesity effects are
exacerbated by the physiological modifications that oc-
cur during pregnancy, leading to adverse outcomes®?.
Patients with obesity and desiring for a pregnancy
should be correctly informed of the benefits of weight
loss before conception. Strategies to manage weight
intake during pregnancy have been implemented, but
had minor effects in reducing maternal and neonatal
complications™. Pre-conception counseling for this
category of women should include information about
the benefits of a healthy diet, physical exercise and be-
havioral modifications®>'®. A weight loss of 5-10% in
non-pregnant female patients showed an improvement
in the metabolic disorders associated with obesity, such
as renal function and better glycemic levels®”.

Certain clinical assessments of fetal status and size
in obese or overweight patients represent a challenge
for obstetricians. One of the essential imagistic inves-
tigations during pregnancy consists in the ultrasound
examination of the fetus. It is an accurate method for
evaluating the estimated fetal weight (EFW) and it has
been used for decades™®. Contrary to the reliability of
this investigational method, a prospective study repor-
ted error ranges of 20% after comparing the EFW deter-
mined by ultrasound investigation and the actual births
weights®?. However, studies evaluating the influence of
obesity in pregnant patients on accurate estimation of
the fetal weight are limited. When taking into considera-
tion the association between increased maternal BMI
and fetal macrosomia, high rates of delivery by caesarean
operation and abnormalities of labor, we understand the
importance of an appropriate sonographic fetal weight
assessment®”.

The most important fetal ultrasound examination is
the second-trimester scan, as it is performed in order
to identify fetal morphologic characteristics®?. Euro-
fetus multicenter study was conducted in 1999 in order
to establish the accuracy of second-trimester routine
ultrasonography fetal examinations. They managed
to detect 56% of 4615 malformations and to identify
55% of major anomalies before 24 weeks of gestation.
Obviously, the accuracy of second-trimester ultrasono-
graphy is correlated to various factors, such as the so-
nographer’s experience, the adequate training and the
method of performing the examination. Factors related
to the patient are highly important as well, such as ma-
ternal body habitus, uterine fibroids, abdominal wall
scarring and other internal pelvic masses, fetal posi-
tion, duration of the examination and the quality of
the machine on which the scan is performed®?. Female
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pregnant patients who are overweight or obese have a
higher chance of misdiagnosis for multiple minor mark-
ers and a lower probability of detecting common anoma-
lies®2%, A basic fetal anatomic assessment is normally
performed in approximately 10 minutes, each 5 minutes
added to the evaluation being related to an improvement
in the examination®.

The aim of this study was to estimate the difficulties
encountered during fetal examination in the second and
third trimesters of pregnancy due to overweight or obe-
sity, unfavorable fetal position, placental position, quan-
tity of amniotic fluid and other particular situations.

Materials and method

We conducted a retrospective study on overweight or
obese pregnant patients admitted to Avicena Profertis
Medical Clinic of Iagi, Romania, a specialized center for
prenatal diagnosis. A total of 942 patients, with ages
between 18 and 47 years old, were enrolled in our study
and underwent second- or third-trimester fetal scan in
a period of five years. A total of 1101 fetal ultrasound
examinations were performed. No multiple pregnancies
were assessed, only pregnancies with a singleton viable
fetus between 16 weeks and 36 weeks and 6 days being
considered. We referred the pathologic fetuses towards
a specialized obstetrical professional center for appro-
priate medical management. The gestational age was
according to the last menstrual period and adjusted by
the crown-rump length obtained during the first-tri-
mester scan. Patients with normal body weight were not
included in this study. The Institutional Review Board
approved the study protocol and, as a standard require-
ment, all patients provided signed informed consent for
afetal examination. Fetal scans were performed by two
expert sonographers, specialized in obstetric sonogra-
phy and following the guidelines of the International
Society of Ultrasound in Obstetrics and Gynecology®®.
Inall cases,a VOLUSON e8 (General Electric TM) system
with transabdominal (2-6 MHz RAB2-6-D) and end-
ovaginal (4-9 MHz- RCI5-9-D) probes was used. Each
fetal scan lasted approximately around 30-40 minutes
with no time constraints and, in cases with unfavorable
factors, a minimum of three attempts were performed,
asking the women to change position or walk for a few
minutes. If the examination was incomplete, patients
were rescheduled within two weeks for another scan
performed by the same sonographer. The reason for the
incomplete examination was documented in each sono-
graphic report.

Results

Out of 942 patients admitted to the Avicena Profer-
tis Obstetrics and Gynecology Medical Center for sec-
ond- and third-trimester scans, who met the inclusion
criteria, 385 represented difficult ultrasonography ex-
aminations (40.87%). Difficulties were encountered as
it follows: 5% due to amniotic fluid quantity, 12.2% due
to placental position, 42% due to excess fat tissue, and
40.52% due to fetal position. Excess fat tissue and fetal

position represented the vast majority of difficult as-
sessments. The characteristics are reported in Figure 1.

All patients included in our study for fetal ultrasound
assessment according to the including criteria were over-
weight or obese. As shown in Figure 2, we identified that
657 patients (70.27%) were overweight, 201 patients
(21.50%) had first-degree obesity, 50 patients (5.35%)
had second-degree obesity and 27 patients (2.89%) had
third-degree obesity.

We took into consideration the associated pathologies
of our patients that might be caused by overweight or
obesity. We identified 132 (14.3%) with added patholo-
gies: 4 patients (3.03%) with gestational diabetes, 26
patients (19.70%) with high blood pressure, 74 patients
(56.06%) with thrombophilia, 24 (18.18%) with thyroid
pathologies, and 4 (3.03%) with associated infections.
The most frequently encountered associated pathology
was thrombophilia. The distribution of added patholo-
gies can be seen in Figure 3.

Discussion

According to our study, it is common to encounter
difficulties while performing fetal ultrasounds during
second and third trimesters in an obese population. Fetal
ultrasounds were performed by expert sonographers
in a specialized center for prenatal diagnosis follow-
ing the rules implemented by ISUOG for specialized
ultrasounds. In order to provide accurate counseling to
pregnant patients, a precise EFW is needed, especially
for determining the delivery management. Overestima-
tion or underestimation of EFW before delivery can lead
to unnecessary interventions and therefore to perinatal
compromise. The inaccuracy associated with the tech-
nique while performing fetal ultrasounds in obese preg-
nant patients represents a major clinical concern®”?®,
The first study regarding difficulties encountered while
performing fetal ultrasounds in obese patients was re-
leased in 1990 by Wolf et al. They managed to analyze
data from 1622 examinations performed at a mean
gestational age of 28.5 weeks and determined that a
maternal BMI higher than the 90 percentile imposed
a greater risk of suboptimal fetal visualization®. Most
initial studies focused on identifying problems when
fetal scans were done in the first and second trimesters,
butlately the challenge consists in obtaining the correct
EFW during the third trimester of pregnancy due to the
importance it has in the management of delivery. In
the present study, patients with a higher BMI imposed
significantly higher efforts to obtain an accurate EFW.
A considerable number of patients needed multiple fetal
ultrasound evaluations, prolonged times of examination
and changing position of the patients in order to capture
the correct echography parameters. In opposition with
the multiple studies that sustain the results of our study,
Field et al. and Farrell et al. claim that sonographic EFW
results were not affected by maternal obesity. Field et al.
analyzed the effect of maternal obesity on the EFW on
998 singleton pregnancies with gestational ages varying
from 26 to 43 weeks, whereas Farrell et al. analyzed data
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from 96 obese patients, randomly selected, who were
submitted for induction. The disparities of the results
may be due to differences in gestational age, as we now
know that EFW is highly influenced by gestational age.
Differences on their study might be due to varying study
protocols®®39,

The strength of this study was due to the relatively
large data set of pregnant patients with BMI above
normal in a population where obesity is increasing
on a rapid scale and the fact that all ultrasounds were
performed by registered sonographers. As a weakness
of our study, we point out the lack of analysis for inac-
curate measurement for each sonographic parameter.
As cited in the literature and sustained by the FaSTER
study, it was shown that, for second-trimester sono-
graphic markers, maternal obesity led to difficulties
in identifying short length humeral and femoral fetal
bone and pyelectasis. On the other hand, it was demon-
strated that it has not affected the right measurement
of the nuchal fold, intracardiac hyperechoic focus or
hyperechoic bowels®?.

In 2015, Tsai et al. published a review with the purpose
to provide evidence-based perspective on the difficul-
ties experienced while performing fetal ultrasound in
obese women. The results showed suboptimal cardiac
visualization in 29% of patients with first-degree obesity,
in 39% patients with second-degree obesity and in 49%
of patients with third-degree obesity. Challenges were
seen also when scanning the cranial and vertebrae struc-
tures, and difficulties were identified in 37% of patients
with first-degree obesity, in 53% of patients with second-
degree obesity and in 49% of patients with third-degree
obesity. Facial structures were seen with difficulties in
39% of pregnant patients with BMI above normal and
the abdominal wall was seen in 3% of patients included
in this category. Indeed, our study focused on ultrasounds
performed during second and third trimester, but first-
trimester ultrasounds should be taken into consideration
as well. The same study conducted by Tsai et al. in 2015
showed that, during first-trimester scan, the chances of
obtaining an accurate measurement of the nuchal trans-
lucency decrease with the increasing of the maternal BMIL
It decreases with 3.2% for first- and second-degree obesity
and with 7.8% for third-degree obesity. Timing until the
correct measurement is obtained is prolonged with 14.1
minutes for second-degree obesity and with 12.3 minutes
for third-degree obesity. The necessity of using transvagi-
nal ultrasound is increased with 42% in obese patients,
compared to 23% in normal weight pregnant patients®?.

A more recent study performed in 2020 by Simmons et
al. on pregnant patients with BMI above normal showed
a rate of 90% of incomplete fetal scan in pregnant pa-
tients with BMI higher than 50 compared to incomplete
fetal scan in 42% of patients with BMI lower than 30%2.

Recent recommendations have been published in or-
der to help sonographers to overcome the challenges of
performing ultrasound scans in obese pregnant patients.
Benacerraf recommends improving the signal-to-noise
ratio by using compound imaging, speckle-reduction
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Figure 1. Flow diagram representing the situation
leading to a difficult fetal ultrasound evaluation
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Figure 3. Diagram showing the patients’ distribution
according to their added pathologies
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filters, pre- and post-processing and the use of tissue
harmonics. He also recommends to use umbilicus as
acoustic window, sitting up and image above pannicu-
lus, sims position and image from flank or groin, trans-
vaginal scan with manipulation of the fetus externally
and a full maternal bladder®®. Tsai et al. recommend
the implementation of particular technical settings for
obese pregnant patients, such as modifying the focus
and image contrast, as well as prolonged examination
timing with extra 10-15 minutes®?. Weatherborn et al.
recommend for the ultrasound examination to be per-
formed between 21 and 22 weeks of gestation®?.
Therefore, we can conclude that the rate of comple-
ted anatomic surveys is noticeable reduced in pregnant
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