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Abstract

Aim. In this study, tissue harmonic imaging (THI) was compared with conventional gray scale
ultrasonography (CUS) by scoring system in measurement of nuchal translucency (NT) and in
examination of fetal posterior neck region. Additionally, it was also investigated that whether body
habitus of patient provide effect on this condition or not. Methods. Fetal neck region and nuchal
translucency were evaluated by using scoring system (1: not seen, 2: seen uncertainly, 3: seen
acceptably, 4: well seen, and 5: very well seen). The tissue harmonic imaging was compared with
B-mode. Results. In normal patients, overall average score (11+0 to 13+6 weeks) for CUS was
3.27 and it was 3.69 for THI. However, in obese patients, overall average score for CUS was 2.96
and it was 3.48 for THI. For the group with normal BMI; examination with tissue harmonic
imaging was on average more clearly visible in 44.6% of the cases, the same as in the conventional
B-mode in 53%, and worse in only 2.4%. However, in obese group; examination with tissue
harmonic imaging was on average more clearly visible in 51.2% of the cases, the same as in the
conventional B-mode in 46.4%, and worse in only 2.4%. Conclusion. When normal group and
obese groups are completely considered, it was found that THI provides similar or better image
quality almost in all of the patients than that of CUS.
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Ozet

Amacg. Bu ¢alismada, fetus boyun posterior bolgesinin degerlendirilmesinde ense kalnligi 6l¢timii
doku harmonik gériintiileme (DHG) ve konvansiyonel gri skala ultrasonografide (KUS) skorlama
sistemi ile karsilastirilmigtir. Ayrica hastalarin viicut habitusunun o6lglimlere etkisinin olup
olmadig1 arastirilmistir. Yontem. Fetal boyun bdlgesi ve ense kalinligi skorlama sistemi
kullanilarak degerlendirildi (1: goriilemeyen, 2: belirsiz goriilen, 3: kabul edilebilir 6lgiide goriilen,
4: iyi goriilen, 5: ¢ok iyi goriilen). Doku harmonik goriintileme B mod ultrasonografi ile
kargilagtirildi. Bulgular. Normal hastalarda, genel ortalama puan (1140 ile 13+6 hafta) KUS’de
3,27 ve DHQG ile 3,69 idi. Ancak, obez hastalarda genel ortalama puan KUS’ de 2,96 ve DHG ile
3,48 idi. Normal viicut kitle indeksi olan grupta; DHG ile degerlendirmede ortalama olarak ¢ok net
goriilebilen grup hastalarin %44,6’s1, KUS ile hastalarin %53 tidiir. Sadece %2,4 goriintii koti
smifinda idi. Ancak obez grupta; DHG ile ortalama olarak ¢ok net goriilebilen grup hastalarin %
51,2’ si, KUS ile hastalarin %46,4” i diir. Sadece %2,4 goriintii koti sinifinda idi. Sonug. Normal
grup ve obez grup tiimilyle ele alindiginda; tiim hastalarda DHG, KUS ile benzer yada daha iyi
goriintii kalitesi saglamaktadir.

Anahtar sozciikler: Harmonik goriintiileme, skorlama sistemi, ultrasonografi, viicut kitle indeksi
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Introduction

In pregnancy; various sonographic markers such as the nuchal translucency (NT) became
important as the early screening method for chromosomal abnormality [1, 2]. Obtaining
an accurate measurement of NT by ultrasonography is an essential and critical component
of screening which has significant implications in clinical practice. There are many
studies on its contribution to NT measurement and detection of various abnormalities [3-
5]. Moreover, there are many studies demonstrating superior image quality of Tissue
harmonic imaging (THI) in comparison with conventional grey-scale ultrasonography
(CUS) and also demonstrating image quality in examining various tissues [6-8].

In our study, whilen conventional grey-scale ultrasonography (CUS) is used for obstetric
examination and Tissue harmonic imaging ultrasonography (THI) was used in NT
measurement conducted simultaneously, we aimed to investigate whether THI
examination and NT measurement cause a significant difference among them.
Additionally, as various studies demonstrated that THI provided better image quality in
obese patients [9, 10]. We also aimed to investigate whether it provides any contribution
to examination of fetal posterior neck region in obese patients.

Materials and methods

Our study was conducted with patients referred to radiology department of our hospital
for obstetric examination. Appropriate patients, with gestation weeks of 11-14 weeks due
to calender estimates, were indiscriminately enrolled to the study by conducting required
measurements defined below.

Two groups were established by patients and this classification was conducted in
accordance with body mass index (BMI). First group was pregnant women with BMI
18.5 to 24.9 (control group) (optimal weight) and second one is pregnant women with
BMI > 30 (group of obese women). First group was consisted of 83 patients and second
groups was consisted of 41 patients. BMI (kg/m?) of all patients were estimated with
body weight (kg) and height (m) measurements of patients. Radiology specialist
conducting the ultrasonography was blind to the BMI values of patients. Examinations of
fetal posterior neck region and NT measurements were conducted in pregnant between
gestational age of 11-14 weeks. Gestational age, that was calculated from the first day of
the last menstrual period and was confirmed by crown-rump length (CRL) measurement.
When there is difference over than 7 days according to the menstrual calculations,
gestational age of the patient was validated as ultrasonographic estimate.

Examination of fetal posterior neck region and NT measurement was conducted trans-
abdominally. Following NT measurement criteria were followed during examination and
examination. Upon meeting these criteria, scoring and NT measurement processes were
conducted. In scoring, internal and external border clarities were taken into consideration.
For scoring, Definition of score criteria were used and only one point was assigned in
examination (between 1 and 5 points). During measurement, crossbar echolusent space in
inner borders were localized and measurement were conducted by maximizing images for
correct measurements (fetal image occupies at least 75% of the ultrasound screen) (Figure
1).
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Figure 1. NT measurement. The calipers should be placed on the inner borders of the NT
lines. Horizontal crossbars should not extend to NT space (black space on ultrasound).
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When hesitated between fetal skin and amniotic membran during examination, fetal
position change was required for correct measurement. For this, spontaneous movement
of fetus was awaited. When fetus was not spontaneously moved, mother was asked to
cough or abdomen of the mother was tapped. Cine-loop function of the device was used
in selecting appropriate and satisfactory position of the fetus.

All measurements were performed using a CDI set: Logig S6 (GE Medical System,
Milwaukee, Wisconsin, USA) using a 2-5 -MHz convex transducer. All examinations
were conducted by the same radiologist. Among the patients enrolled to the study, none
of them had history of pre-pregnancy systemic disease. None of the patients had
continous medication. Due to the results, intra- and inter-group comprisons were made.
Statistical analyses

In comparison of average scores obtained from fetal posterior neck examination and NT
measurement in both intra-group comparisons in terms of conventional grey-scale
imaging and tissue harmonic imaging and also in comparison of CUS results and THI
results, Independet Samples T test was used. Statistical analysis was performed by
Statistics Package for Social Science (SPSS) 13.0 computer software. A p value of <0.05
was considered statistically significant. Data are presented as mean+SD.

NT measurement criterias:
1. NT measurements and examinations were conducted by same individual.
Gestational age between 10 weeks and 13 weeks 6 days.
Fetus in a mid-sagittal plane.
Fetal image occupies at least 75% of the ultrasound screen.
Distinguish between the amnion and overlying fetal skin.

Fetal neck in the neutral position (fetal head in the neutral position)

A A A

Calipers placed perpendicular to the long axis of the fetal body and calipers
placed on the inner border of the nuchal fold (horizontal crossbars).

Definition of scores
1. Not seen; not even suggestive of a structure.
2. Seen uncertainly; suggestive of a structure, but structure cannot be clearly seen.
3. Seen acceptably; structure can be clearly seen.
4. Well seen; structure can be clearly seen.
5

Very well seen; structure can be very clearly seen, no better visualization
possible.

Results

In normal group consisted of 83 individuals, mean BMI values were 22.14+1.62 (SD),
and it was 30.93+0.9 (SD) in obese group consiting of 41 individuals.

Mean gestational age was 22.7+3.24 (SD) (range: 18-31) in normal group and 26.2+2.8
(SD) (range: 20-32) in obese group.

General mean score (11+0 to 13+6 weeks) in normal patients were 3.27 for CUS (In order
from high to low: 12.0-12.6 weeks: 3.45, 13.0-13.6 weeks: 3.22, 11.0-11.6 weeks: 3.16).
General mean score (11+0 to 13+6 weeks) in normal patients were 3.69 for THI (In order
from high to low: 12.0-12.6 weeks: 3.90, 13.0-13.6 weeks: 3.66, 11.0-11.6 weeks: 3.52)
(Table 1).

General mean score (11+0 to 13+6 weeks) in obese group was 2.96 for CUS (In order
from high to low: 12.0-12.6 weeks: 3.06, 11.0-11.6 weeks: 3.0, 13.0-13.6 weeks: 2.96).
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General mean score (11+0 to 13+6 weeks) in obese patients was 3.48 for THI (In order
from high to low: 12.0-12.6 weeks: 3.60, 11.0-11.6 weeks: 3.46, 13.0-13.6 weeks: 3.38)
(Table 2).

Mean NT thickness measured by CUS in patients with normal BMI: 1.36 mm, and also
mean NT thickenss by THI: 1.37 mm. Mean NT thickness in obese patients with CUS
and THI: 1,5 mm (Table 1 and 2).

Table 1. The distribution of nuchal translucency (NT) measurement in normal fetuses based
on gestational age (Convensiyonal and Tissue Harmonic US) (group of normal women).

Subjects Ultrasonographic measurement

Convensiyonal US Tissue Harmonic US

Gestational age N CRL (mm) (mean / NT (mm) CRL (mm) (mean NT (mm)
(weeks) std) Meas (mean Score / std) Meas (mean Score (mean
/std) (mean /std) /std) /std)
11.0-11.6 25 48.9+3.1 1.25+0.15 3.16+0.60 48.3+3.1 1.25+0.15 3.52+0.64
12.0-12.6 31 59.4+3.5 1.36+0.17 3.45+0.66 59.4+3.1 1.38+0.17 3.90+0.65
13.0-13.6 27 71.4+3.4 1.49+0.20 3.22+0.44 71.4+£3.4 1.48+0.20 3.66+0.55
Average mean 1.36+0.19 3.27+£0.57 1.37+0.19 3.69+0.63

(score)

Score 1: not seen, 2: seen uncertainly, 3: seen acceptably, 4: well seen; and 5: very well seen.

STD: Standard Deviation

Table 2. The distribution of nuchal translucency (NT) measurement in normal fetuses based
on gestational age (Convensiyonal and Tissue Harmonic US) (group of obese women).

Subjects

Ultrasonographic measurement

Convensiyonal US

Tissue Harmonic US

Gestational age NT (mm) NT (mm)
(weeks) N ?ni:rg/r:trg)) Meas Score 8:‘;';5\?;{2; Meas Score
(mean/std)  (mean/std) (mean/std) (mean/std)
11.0-11.6 13 47.54£3.1 1.19+0.15  3.00£0.60  47.5+3.1 1.18+0.15  3.46+0.64
12.0-12.6 15 59.8+3.5 1.39+£0.17  3.06+£0.63  59.8+3.5 1.40+0.17  3.60+0.65
13.0-13.6 13 72334 1.49+0.20  2.84+059  72.3+34 1.47+40.20  3.38+0.55
Average mean (score) 1.35+0.22 2.96+0.57 1.35+0.23  3.48+0.59

Score 1: not seen, 2: seen uncertainly, 3: seen acceptably, 4: well seen; and 5: very well seen.

STD: Standard Deviation

With respect to the examination results, for the group with normal BMI; NT examination
with tissue harmonic imaging was on average more clearly visible in 44.6% of the cases,
the same as in the conventional B-mode in 53%, and worse in only 2.4%. With respect to
the examination results, for the obese group; NT examination with tissue harmonic
imaging was on average more clearly visible in 51.2% of the cases, the same as in the
conventional B-mode in 46.4%, and worse in only 2.4%. Nearly in all cases, tissue
harmonic imaging was better or same when compared with the plain B-mode (Table 3).

Tablo 3. Tissue harmonic imaging compared with the B-mode ultrasonography.

Normal (THI and B-mode) Obez (THI and B-mode)

Gestational age (weeks) Better Same Worse  Better Same Worse
11.0-11.6 16 - 6 7 -
12.0-12.6 16 14 1 9 5 1
13.0-13.6 12 14 1 6 7 -
Total 37 (44.6%) 44 (53%) 2 (2.4%) 21(51.2%) 19 (46.4%) 1 (2.4%)

Tissue harmonic imaging is better, the same or worse compared with the B-mode

For the group with normal BMI, there was a statistically significant difference between
fetal neck region examination conducted by CUS and THI and mean scores obtained by
NT measurement (11 +0 to 13 + 6 weeks) (P=0,049). In a similar way, for the group
consisted of obese individuals, there was a statistically significant difference between
fetal neck region examination conducted by CUS and THI and mean scores obtained by
NT measurement (11 +0 to 13 + 6 weeks) (P=0,049).

There was also a significant increase when mean scores obtained by fetal neck region
examination via CUS and NT measurement in group with normal BMI was compared
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with mean scores obtained by fetal neck region examination via CUS and NT
measurement in obese group (P=0,049). However, there was no significant decrease
when mean scores obtained by fetal neck region examination via THI and NT
measurement in group with normal BMI was compared with mean scores obtained by
fetal neck region examination via THI and NT measurement in obese group (P=0,127).

Discussion

First publications on association of NT abnormalities and fetal malformation were started
by Benacerraf et al. [1] in 1988 who reported relation of Down’s syndrome and nuchal
fold, and later, studies on this topic were continued [11]. Nuchal translucency (NT)
measurement is conducted in fetal posterior neck region between 11-14 weeks of
gestation [5, 12]. It was reported that measurements obtained within this period provides
most accurate results, and that this is resulted from body habitus of patient and fetal
position [13]. Examination of fetal neck region and NT measurements are how conducted
by transabdominal and transvaginal US. NT measurement, conducted during
transabdominal US, is commonly used due to its practice and it also provides highly
accurate results [14].

Tissue harmonic imaging (THI) is relatively new technique against conventional
sonography and it potentially provides better image quality [15]. Now, THI is widely
used and the studies conducted on various organs such as breast [16, 17], thyroid gland
[7], liver [8], gallbladder [6], carotid arteries [7], bile duct [18]. Additionally, there is no
difficulty of use as it can be easily activated by pushing single button and it can be easily
used in obstetric examination. This technique provides marked improvement of image
quality in abdominal and pelvic studies of difficult to image (especially obese) patients
[9, 10]. Uterine fibroids are better imaged in pelvic examination. It is possible to examine
better and identify fetal anatomy and placental structures in obstetric patients [19]. In our
study, we concluded that THI increases image quality in comparison with CUS in
examination of fetal posterior neck region and NT measurements both in normal and
obese group and that it provided contribution to examination (Figure 2, Figure 3a-b).

Figure 2. Fetus at 12+5 weeks using the B-mode (a) compared with tissue harmonic imaging
(b), demonstrating better visibility using tissue harmonic imaging in normal group.

Figure 3. Fetus at 12+1 weeks using the B-mode (a) compared with tissue harmonic imaging
(b), demonstrating better visibility using tissue harmonic imaging in obese group.
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As advantages of THI and conditions increasing image quality; THI images have
improved the signal-noise ratio, narrowing of the width of the ultrasound beam, have
reduced side lobe and reverberation artifacts, and have improved lateral resolution [16,
20, 21].

Subcutaneous oedema in posterior fetal neck can be visualized as increase in nuchal
translucency thickness in US examination (10-14 weeks of gestation) [3]. The more fluid
that has accumulated, the greater the risk of an abnormality being present. Among them,
there is also fluid accumulation in Down's syndrome and NT measurement provides
significant benefit to us [22]. Moreover, congenital abnormalities of the heart and great
arteries are associated with subcutaneous oedema in the neck region and it was reported
that prevalence of major defects of the heart and great arteries increased by increase of
NT thickness [3]. Additionally, though chromosome studies provide normal results,
presence of increase in NT thickness revals the necessity to take increase in incidence of
other fetal malformations into account. These malformations include skeletal anomalies,
diaphragmatic hernia, and especially congenital cardiac disease [23].

There are many theories put forth to explain increase in nuchal translucency (abnormal
fluid collections). Several of them are presence of cardiac failure or cardiac dysfunction
in fetus, abnormal lymphatic vessels in neck region and failure of fetal movements
[13,20]. Small changes in result obtained by NT measurements imply significant effects
in risk examination of future anomaly scannings. Consequently, it is necessary and
important to conduct measurement as accurately as possible [24]. Then, we investigated
whether sonographic technique and body habitus of patients has an effect on examination
of fetal posterior neck region and NT measurement. Hann LE et al. [8], determined the
reason of suboptimal sonographic examinations as obesity, but they could not find any
correlations in their study between improved image quality by THI and body mass index.
Rosenthal SJ et al. [11], reported that THI determines normal kidneys, pancreas and aorta
beter especially in obese patient and that fetal anatomy and placental structure are better
imaged and uterine fibroids are clearly identified. They determined that it provides
significant contribution in imaging renal and hepatic masses, gallstones, subtle
hydronephrosis, appendicitis, and deep abdominal and pelvic fluid collections, again in
obese patients. In their study, Von Kaisenberg CS et al. [25] reported that THI provided
contribution to fetal visualization, but that there was no clear correlation between fetal
visualization and BMI. In the study, Von Kaisenberg CS et al. [25], also examined the
interobserver variability and reported that observers had identical results for 12 different
anatomic region including fetal neck. In our study, we also obtained results suggesting
that THI provides better image quality both in obese and normal patients in comparison
with CUS in terms of fetal posterior neck evaluation and NT measurement. However,
when we compared its contribution to examination of normal patients and obese patients,
we could not obtained a significant difference. Pasquini et al. [26] reported that THI
signal is weaker than that of CUS and during the scan this could lead to operator
increasing the gain. The increase in the gain could determine an additional
underestimation of NT measurement. Fort his reason THI is an important too, in obstetric
ultrasound, especially in technically difficult patients, for example obese pregnant
women, in whom THI allows better visualization. In our study, when obese and normal
groups are totaly considered, it was observed that THI provided identical or better image
quality in almost all patients and additionally image quality was slightly lower than that
of CUS.

As a result, we conclude that use of Tissue harmonic imaging in examination of fetal
neck region during fetal ultrasonographic assessment will be beneficial in comparison
with the images obtained by CUS due to better image quality of THI.
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