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Introduction

This reference manual is intended to be used by a qualified ultrasound instructor as a resource when
conducting training activities with nurses, midwives and other clinicians. This manual is also intended to
be kept by the trained clinicians as a reference when ultrasound examinations are being conducted. This
manual is not intended to substitute for proper training and hands-on experience, but rather as a
supplement to it. This manual was developed with the SonoSite 180plus system, and more information
about this ultrasound machine can be found at www.sonosite.com.

System Setup

Connect the transducer to the system by pulling up the latch on the transducer connector and rotating it
clockwise until it snaps to a stop (Do not force the latch). Align the transducer connector with the
connector on the rear of the system and insert it by pushing the transducer connector into the system
connector. Turn the latch counter-clockwise until it snaps to a stop.

Transducer connector Transducer connector latch

CAUTION: The electrical contacts inside the system transducer connector may be damaged by foreign
material or by rough handling. Do not touch the electrical contacts. Keep foreign material out of the
connector. Keep transducer connected to the system whenever possible.

1. Plug the system to a wall outlet with a surge protector.

CAUTION: Please use a surge protector as fluctuation in electrical current can ruin the system.

2. Switch the system on by pushing and holding the power switch (see picture below) for about 1
second, until the system beeps.

Power Switch Note: the system goes on standby when there has been no
activity; press any system key to wake up the system.

rear view



Verify the system is connected to power. A power plug icon should appear in the lower right
corner of the screen which indicates it is properly connected.

Check the time and date is correct by pressing the Patient key, selecting system set up from the
menu, select date/time and enter the current time (24hr format) and date(year, month, day).
Press patient key to return to live image.

Examining a new patient

Preparation of the patient

1.
2.

Explain to the patient what you will be doing.
The patient should be lying comfortably on her back, the head slightly raised. Apply acoustic
coupling agent (gel) liberally to the lower abdomen and put protective tissue around her belt.

Enter patient’s detail

1.
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Press the Patient key, from the menu list select exam/patient information, then select new
patient.

Enter DSS ID under Name* and press Enter.

Record your code or initials under id and press Enter.

Enter the ANC number under Accession and press Enter.

Select OB for exam type and press Enter.

Enter LMP if known and press Enter.

Press the Patient key to return to the screen for examination.

*DSS ID is recorded under name to preserve anonymity of the photos when transferred for QA. This
is because the picture will be saved under “Name”.

Obstetric examination

1.

Position the probe transversely over the lower abdomen with the orientation mark pointing to
the patient’s right side.

Adjust the gain and focus to produce the best image (important for BPD and HC).

Adjust the zoom of the image to improve quality of the image and visibility of the anatomy
(important for small fetuses in the 1* trimester).

Once you are satisfied with the image quality, start the obstetric exam and measurements.
Check for multiple pregnancy (look for number of gestational sacs, embryos or heart beats)
Search for the fetal heart beat and confirm fetus viability.
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Measurements

Heart motion is perceptible from about 6 weeks onwards. The crown-rump length (CRL) is the most
reliable parameter for estimating gestational age up to the eleventh week. From the twelfth week
onwards, the biparietal diameter (BPD) is more accurate (with HC, AC & FL). For women at the boundary
of the 1*" trimester (12-15 weeks), do all of the following: CRL, BPD, HC, AC and FL. After the second
trimester, precision of gestational age estimation can vary +/- 3 weeks (see interpretation table).

1. Proceed to the measurements in the order that works best with the fetus position.
2. When you identified the body part to measure, freeze the image by pressing the Freeze key and
then the Measure key. A menu will appear on the left-hand side of the screen.

3. On the left hand side menu select the B key and select the appropriate measurement using the

Arrow keys< }at the bottom of the screen.

Crown Rump Length (CRL)

For women in their 1° trimester (until 15 weeks) measure the crown-rump length (CRL). CRL is measured
along the longest axis of the fetus (see image below). Take 3 consecutive measurements and record the
average of the 3 measurements. Save all the images using the Save key.

Yolk sac

(Vitellin vesicle) Embryo

Vitellin canal

Crown Rump Length Measurements (CRL) before 16 weeks gestation

e Gestational age will be calculated from the Last Menstrual Period (LMP).
In order to allow accurate assessment of gestation women need to have:

A known LMP

Regular menstrual cycles with a cycle between 25 and 31 days

No hormonal contraception use in the 2 months preceding the LMP
No breastfeeding in the 2 months preceding the LMP

Spontaneous conception only

e This gestation is confirmed by fetal crown-rump length (CRL).
The gestational age from the CRL will be calculated automatically by the study ultrasound
machine using established charts. If the dating scan is done on another machine, make sure
you use the attached chart to look up the estimated gestation.

When the gestational age based on CRL is within 7 days of that calculated from LMP we will
consider the LMP to be reliable, and take it as the true biological date.



Step 1: Identify the fetus

1. Viable?
2. Intrauterine?
3. Singleton?

Step 2: Measure the Crown — Rump Length (CRL)

1.

vk wnN

Find the mid-sagittal section of the fetus

The fetus should be horizontal (at 902 to the angle of insonation)

The fetus should be in a neutral position (not hyperextended or flexed)

The fetus should fill at least 30% of the image on the monitor.

Place the intersection of the calipers on the outer borders of the head and rump.

A mid-sagittal section of the fetus, in a horizontal
position (90° to the angle of insonation), in a neutral

position.

Correct Incorrect Incorrect Incorrect

The intersection of the calipers should be placed on the outer borders of the head and rump.



COMMON ERRORS:

CORRECT:

- Mid-sagittal section

- Horizontal position

- Neutral position

- Good magnification

- correct caliper position

1 D 57.2mm

INCORRECT:
The section is not mid-sagittal
Magnification is poor

The section is not mid-sagittal l 7
The fetus is flexed (not in a neutral position)
(It is also a twin pregnancy!)

X

The section is not mid-sagittal:
You can see the spine in the middle - this is a coronal section

X

Note: Once you have saved an image the image memory icon in the lower
right section of the screen changes to show the image was saved. To review
individual images, press the patient key, select stored images from the on-
screen menu and select review images.



Head measurements

Note the cavum septi pellucidi
(arrowheads), falx cerebri (arrow) and
thalami (*)

=~ BPD 6.81cm 23w6d

Step 1: Obtaining the image

Get a cross-sectional view of the fetal head at the level of the thalami and cavum septum
pellicidum (CSP).

As close as possible to the horizontal (angle of insonation as close as possible to 90°).

Oval shape.

Symmetrical.

Centrally positioned, continuous midline echo (falx cerebri).

The midline echo is broken anteriorly at one third of its length by the cavum septum pellucidum.
The thalami should be located symmetrically on each side of the midline.

The cross section of the fetal head should fill at least 30% of the monitor.

Step 2: Placing the calipers

BPD: The intersection of the calipers should be placed on the outer border of the near skull
border to inner edge of the far skull border (‘outer to inner’) at the widest part of the skull.

The level of the cross-section
through the fetal head for
correct measurement.



To measure the biparietal diameter (BPD)

1. Look for the fetal head and position the probe so that the head appears in the center of the
screen with the transverse line dissecting the head uniformly. You should be able to see two
bean shape structures on either side of the midline (thalami) and a small midline slit (cavum).

2. Once the image is frozen, select the Measure key.

3. Place the calipers X so that the line is perpendicular (90° angle) with the transverse line at
the level of the thalamus.

4. Measure the distance between the outer wall to inner wall of skull bone.

5. Then press Select and Enter key.

6. Save the image using the Save key. @
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To measure the head circumference (HC)

1. Keep the same image and select HC using the Arrow keys‘ ’at the bottom of the screen.
2. Adjust the circle so it covers the outer line of the skull and press the Select key followed by
Enter key.

3. Save the image using the Save key.

Head circumference measurement
with thalamus (*), third ventricle
(arrowhead), falx cerebri (arrow) and
calipers measuring outer edge of the
skull bone

HC 26.5cm 27wbd




When using the ellipse facility this should run along the outer border of the skull. Do not include the

skin.

CSP

Falx

Thalamus

10



COMMON ERRORS:

INCORRECT: the wings of the sphenoid bone (3) and cerebral peduncles (4) are demonstrated: this
section is too low in the fetal head

X

INCORRECT: the cerebellum (5) is demonstrated: this section is obtained along the suboccipitobregmatic
plane and does not allow proper measurement of the occipitofrontal diameter. No: 1) Orbits, 2)
Cerebellum, or 3) Cerebral pedundes.

11



SUMMARY:

The main anatomic landmarks
can be easily recognized
between 14 weeks and term
gestation.

Remember:

*Level of the thalami
~Horizontal plane
-Oval shape
Symmetrical

-Central position of falx
cerebri

Cavum septum pellucidum in
anterior third

Magnification

-Correct calliper placement

12



Abdominal measurements

To measure the abdominal circumference (AC) locate the abdomen and identify 3 abdominal structures:
stomach, umbilical vein and spine. Focus the image so that it is in the center of the screen, the heart
should not be visible for this measurement and the ribs should not appear (not be countable). When you

have a satisfactory image freeze it and use the Arrow keys{ } to select AC. Position the calipers at the
opposite end of the abdomen and adjust the circle so it covers the whole circumference. Save the image

using the Save key @

Abdominal Circumference (AC)

Step 1: Obtaining the image

Transverse section of the fetal abdomen as close as possible to circular.
Umbilical vein in its anterior third.

Stomach bubble visible.

Kidneys not visible.

Bladder not visible.

Magnify: The cross section of the fetal abdomen should fill at least 30% of the monitor screen.

Ensure not to distort the circular shape of the fetal abdomen by applying too much pressure
with the transducer.

Step 2: Placing the calipers

The intersection of the calipers is placed on the outer borders of the body outline (skin
covering).

AP: from the posterior aspect (skin covering the spine) to the anterior abdominal wall.
Transverse: at 90° to the AP, across the abdomen at the widest point.

AC: Using the ellipse facility place the line of the ellipse on the outer border of the abdomen.

13
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CORRECT:

-The image is well magnified

-The section is circular.

-The landmarks are seen:
1. Short segment of umbilical vein in the anterior third.
2. Stomach bubble visible.
3. Spine.

- The bladder and kidneys are not visible

The calipers are positioned
correctly, outer to outer.

When using the ellipse facility
this should run along the outer
border of the abdomen.




COMMON ERRORS:

CORRECT: INCORRECT:
-There is a short segment of umbilical vein in the - The entire intra-abdominal umbilical vein (3) is
anterior third (1), and the stomach is visible (2) demonstrated: this plane is too angled.

15



COMMON ERRORS:

INCORRECT
- The stomach is NOT visible
- The umbilical vein is NOT visible.

X

1 D 53.9mm

2 D 553mm
FR 33Hz
RS

INCORRECT
The umbilical vein is:

- Not in the anterior third
- Not a short segment

Like in the example above, the plane is too angled.
- Also, the stomach is not clearly visible

X

+ Dist 7.09cm

INCORRECT

- The magnification is very poor

- The umbilical vein may be correct but is
not visible as the image is too small.

X

16



SUMMARY

The main anatomic landmarks
can be easily recognized
between 14 weeks and term
gestation.

Remember:

« As circular as possible

» Short umbilical vein in
anterior third

- Stomach bubble visible

« Kidneys and bladder NOT
visible

« Magnification

« Cormrect calliper placement

17



Femur length measurement

To measure the femur length (FL), locate the femur bone. If you can visualize 2, select the one closest to

the probe (uppermost). When you have a satisfactory image freeze it and use the Arrow keys{ » to
select FL. Before positioning the calipers save the frozen image. Then on the same frozen image,
position the calipers at the opposite end of the bone so it covers the entire length (without including the
dark circle at the end of the bone). Press the Select key followed by Enter key. Save the image using the

Save key.

Femur Length

Obtaining the image

To be imaged as close as possible to the horizontal plane.

Measure the bone closest to the probe.

Angle of insonation of the ultrasound beam is 90°.

The full length of the bone is visualized.

The bone is not obscured by shadowing from adjacent bony parts.

Magnify: The cross section of the femur should fill at least 30% of the monitor.

Placing the calipers:

The intersection of the calipers is placed on the outer borders of the edges of the femoral bone
(outer to outer).

The trochanter is not to be measured.

The level of the cross-
section through the
fetal femur for correct
measurement.

18
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In the second trimester only the ossified diaphysis (1) of the femur can be demonstrated; in the third
trimester the greater trochanter (2) and distal ossification center (3) can be seen and this allows one to
orientate the section plane better.

1 D6.20cm
2 Db52cm

The greater trochanter should be avoided in measuring the femur length as this results in an excessive
measurement (red X)

19



COMMON ERRORS:

INCORRECT

The two edges of the femur are not
clear. The main reason for this is poor
magnification

X

INCORRECT

The greater trochanter should not be
included in the femur length

X

CORRECT

~)
(~~—~)"
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SUMMARY:

The femur can be easily
recognized between 14 weeks
and term gestation

Remember:

Horizontal as possible

Measure the bone closest to
the probe.

See the full length of the bone

The bone is not obscured by
shadows

Magnification
Correct calliper placement

Do not include greater
trochanter

26 weeks
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Interpretation

Keep in mind that the accuracy of gestational age assessment by ultrasound is the greater the earlier in
pregnancy the examination takes place. A rough guide for the precision of gestational age estimation
based on timing of the exam is listed below:

Timing of examination Precision
6-12 weeks +/- 3 days
13-20 weeks +/- 1 week
21-24 weeks +/- 10 days
25-28 weeks +/- 2 weeks
> 28 weeks +/- 3 weeks

Finishing the exam

1. Wipe the rest of the gel from the patient’s abdomen and give her tissue to clean the rest herself.
Wipe the transducer using clean paper and place it securely.

2. After finishing all measurements press the patient key and select patient report

3. Tell the patient what you have found (fetal heart, gestational age, multiple or single fetus,
presentation of the placenta (particularly for placenta previa), position of the baby) and reassure
her that the baby is doing well.
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