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Chapter

1
Get to Know Your Machine and Scanning
Environment
Kamal Ojha

The aim of this chapter is to explain the basic princi-
ples of gynaecology ultrasound for all those who are
beginning to learn to perform scans, especially trans-
vaginal ultrasound. These same principles will also
benefit those who are keen to improve their scanning
skills. In this chapter, we shall focus initially on the
ultrasound machine itself and then on the scanning
techniques, which will help you either as a beginner or
to improve your scanning capability. Chapter 3 will
focus on awkward or difficult clinical scenarios.

Adopting a systematic approach to gynaecology
scanning (pelvic scan) is essential. One could start
scanning in the longitudinal view and then move to
a transverse view. Anatomically, scanning the uterus
first makes most sense, followed by the right and then
the left ovary and adnexa. It is not uncommon that
one, especially in the initial stages of training, may
focus on an obvious pathology, e.g. a large ovarian
cyst that is evident at the start of examination, and
subsequently may become distracted and forget to
scan other pelvic structures. A systematic approach
to scanning will avoid such unnecessary omissions in
scanning structures that form part of routine
examination.

Ultrasound Equipment Used
in Gynaecological Scanning

Machine and Keyboard
Knowledge of your machine, both for a beginner and
an experienced scanner using a new machine before
starting to scan, is an essential step in getting the best
out of your equipment. Switching on modern
machines is a bit like switching on a laptop or
a computer, whereas if you have an older machine
you will see an on/off switch on the side of the
machine. Once the machine has been switched on, it
may take one or two minutes to boot-up, as it is
generally based on a Windows® environment. This

gives you a good opportunity to have a look at the
machine’s keyboard and screen. The keyboard can be
daunting for beginners; it is advisable to initially
identify a few important buttons (Figure 1.1a) before
one starts scanning, such as:

1. freeze, to capture an image once obtained;

2. frequency;

3. measurement and set button (allowing one to
obtain additional measurements);

4. greyscale/gain;

5. depth;

6. focus;

7. left/right and up/down screen display buttons;

8. save and print options; and

9. Doppler and 3D scanning functions.

Some ultrasound machines, in addition to having
a keyboard, may have an interactive touch screen (see
Figures 1.1b and 1.2). It is important to understand
that these touch screens are dynamic, so the display will
show options for each function. For example, frequency
display, on tapping the screen, will show three options:
normal, resolution and penetrative mode. The pene-
trative mode is a lower-frequency setting and hence
allows us to see deeper structures such as large fibroids.
Higher frequency is generally good for smaller struc-
tures but specifically designed probes have made it
easier to select the correct frequency. Hence, knowl-
edge of potential options for each function is useful to
ensure best use of the equipment. Those who have
already achieved basic scanning skills may wish, in
addition, to familiarize themselves with the Doppler
and 3D scanning functions on the keyboard. It may be
helpful to have a skilled scanner or systems specialist to
demonstrate these functions. Somemachines allow you
to save individual frequently used settings, displayed as
a personalized option to select before one starts scan-
ning, especially where there are multiple users of the
same machine. Machines may also have organ-specific
settings – for example uterus, endometrium or the
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ovary in gynaecology and similar options for obste-
trics – which may save time when commencing the
scan. Software on all ultrasound machines provides an
arrow or a cursor, which is quite useful when explain-
ing the scan findings on the screen to the patient. The
tracker ball serves as a computer mouse and helps
move the cursor or the measuring point.

Technique and Steps for Ultrasound
Examination
It is useful to understand the movement of the trans-
ducer while performing the ultrasound examination.
The probe needs to be moved from left to right, or the
reverse, for longitudinal scan, and up and down for
a transverse scan. Ensure that while the probe is mov-
ing the organ being scanned is kept in the centre of the
field of view, otherwise the organ will move on the
screen without the scan being completed. The probe
needs to move from one end of the organ being
scanned to the other end, and go beyond the structure
so that the structure is completely lost on the screen.
Repeat this process for transverse examination to avoid
missing uterine malformations and subserosal fibroids.

Imagine that your palm with the fingers is
the ultrasound transducer and the thumb indicates
the direction. When the thumb is facing upwards, the
probe is held in a longitudinal mode, and when
the thumb is pointing to the right side of the patient,
this constitutes the transverse mode of scanning
(Figures 1.3 and 1.4). Once the structure is identified

and good contact is maintained, the movement of the
probe resembles the movement of the palm at the wrist
joint from right to left, and the reverse, until you have
completely scanned the structure in the longitudinal/
sagittal plane. In the transverse mode, the palm moves
at the wrist with up-and-down motions. Please note
that any axial movement (rotation) of the probe will
make identification of the true axis of the structure
difficult and is a common mistake made by those
learning to scan (an exception is scanning foetal long
bones, when axial rotation of the transducer allows
identification of the actual length of the bone).

In summary, the structure being scanned should
be identified clearly, good contact with the tissue
should be maintained while the scan is performed to
acquire a good-quality image, and the probe should
move very slowly for a thorough examination of the
structure being scanned. Failure to identify the struc-
ture, or lack of good contact and axial rotation, are
generally the main reasons why most beginners initi-
ally struggle to acquire good-quality images.

Transvaginal Probe and Scanning (TVS)
Once the machine has been switched on, the next step is
to identify the probes attached to the machine. On the
keyboard, or the panel, there will be a sign for probe
selection, which will display the transducers available for
use. Almost all machines will have a two-dimensional
(2D) transvaginal and a 2D abdominal transducer for
gynaecology scanning. Three-dimensional (3D) probes

(a) (b)

Figure 1.1 (a) Keyboard of an ultrasoundmachine with a dynamic touch screen. (b) A touch screen giving options to select ultrasound settings
for different organs. Frequency, angle, focal zone, up/down and right/left modes of scanning are among the basic functions which will be useful
for a beginner. The touch screen is dynamic and hence selection of the options allows one to choose appropriate settings while scanning.
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are provided separately and are much bulkier in appear-
ance, especially the abdominal transducer. When chan-
ging probes, it may be necessary to press the freeze
button to activate the transducer. If selecting the trans-
vaginal probe, a semicircle image will appear on the
screen. This semicircle is the active part of a TVS
image measuring to an angle of up to 180 degrees

(scanning angle), which can be adjusted. A wider angle
allows for an overview of the structures of interest and
the surrounding tissues, whereas a narrow angle allows
one to focus on a specific area. This is especially impor-
tant when assessing moving objects, particularly the
foetal heartbeat in early gestation, as a wide angle has
a low screen refresh rate (measured in hertz (Hz) and

(a) (b)

Figure 1.2(a,b) (a) displays the mark on the left side of the screen (arrow) and the corresponding markers indicating the direction of
scanning are inactive (rectangle on (b)). This is the preferred way of scanning and most of the images in this book are displayed this way. The *
indicates where the bladder would be in each of the orientations.

(c) (d)

Figure 1.2(c,d) Activating one of the buttons (highlighted green in (d), within the white box) flips the image displayed on the screen by
180 degrees. Notice the mark on the bottom left side of the screen (arrow in (c)).

(f)(e)

Figure 1.2(e,f) Activating both markers (green within the box) flips the display by 180 degrees and changes right for left. Notice themark on
the screen (arrow in (e)).

1 Get to Know Your Machine and Scanning Environment
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displayed on the screen); narrowing the angle allows for
a faster screen refresh and better identification of foetal
heartbeat. An abdominal probe has a curvilinear image
appearance with a slight curvature representing the
probe surface. Thus, by just looking at the screen one
can identify which probe is being used, and probes may
be changed as appropriate.

Holding the Probe
The first step to correctly hold the probe is to identify
either a groove or a depression on the probe handle.
While doing a TVS, the thumb should be placed on the
depression or the groove of the transducer (Figure 1.5).
Holding the probe correctly while scanning is an
important step. Scanning with the thumb facing
upwards allows you to perform longitudinal imaging

(Figure 1.3) and with the thumb placed to the right of
the patient allows transverse imaging of the structure
being scanned (Figure 1.4). Scanning with the thumb
facing to the left of the patient or downwardmay lead to
mistakes related to location of structures (Figure 1.6).
Aligning the top and bottom and the right and left sides
of the image on the screen is the next important step.
The image on the screen shows amark (this could be the
logo of the scan machine company) identifying the
‘right’ in a transversely held probe and ‘top’ in
a longitudinally held probe (Figure 1.7). This mark can
be reversed or inverted by pressing appropriate buttons
on the keyboard (Figure 1.2). A very important point to
remember for all who are learning to scan is to follow
one particular system while scanning. Ensure the mark
is in the same position on every occasion that one

(a) (b)

Figure 1.3 (a) The palmwith the thumb upwards representing the probe in a longitudinal axis; the movement of the probe is sideways at the
wrist joint. (b) Probe held correctly for a longitudinal image with thumb facing upwards.

(a) (b)

Figure 1.4 (a) Palm with thumb pointing towards the right side of the patient for a transverse scan, with movement at right angles up and
down. (b) Probe held correctly for a transverse image with the thumb facing the right side of the patient.
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performs scans by making appropriate adjustments on
the keyboard with the invert and right/left buttons. For
consistency, all descriptions in this chapter assume the
mark to be on the top and the left side of the screen
(Figure 1.2a). Whatever the preferred settings are, these
need to be changed accordingly before scanning is
commenced.

In the image on the screen, the right and top are
aligned with the patient’s (and not the scanner’s) right;
making a note of this is very useful to avoid a basic
error of sides and position (right- or left-sided ovarian
cyst or a breech/cephalic presentation in an abdominal
scan). A good way of demonstrating this is to hold the

probe as in a longitudinal scan (thumb is placed up as
in Figure 1.2) and then if you place a small amount of
gel on the top of the probe before the probe is inserted
into the vagina the screen will show the structure; in
this situation ‘the gel’ is on the left side of the screen
(Figure 1.5). Any part of the scanned organ that
appears on the left side of the screen in a longitudinal
view is cranial in an abdominal scan and top (anterior)
in a transvaginal scan, and on the right half of the
screen is caudal (posterior in a TVS). For example, in
an anteverted uterus on a longitudinal scan the fundus
will be on the left side when looking at the screen and
the cervix on the right when looking at the screen,

(a)

(b)

Figure 1.5 (a) The thumb should be placed on the groove (arrow) of the TVS probe. (b) When ultrasound gel is applied to the surface of the
transducer on the side where the groove is (arrow), the corresponding image displayed on the screen displays the mark on the left side of the
screen. This is the preferred way of scanning and most of the images in this book are displayed in this way. The * indicates where the bladder
would be in each of the orientations.

1 Get to Know Your Machine and Scanning Environment
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whereas in a retroverted uterus it is the reverse, i.e. the
cervix appears on the left side of the screen and the
fundus on the right (Figure 1.7).

In terms of ultrasound physics, the ultrasound
transducer contains piezo-electric crystals, which
both emit and receive ultrasound waves. These

waves are emitted into the tissues that are scanned
and then are reflected back towards the transducer,
where they are received by the piezo-electric crystals.
On receiving these sound signals, the ultrasound
waves are converted to electrical energy, which is
transmitted through the cable fibres to the machine,

Figure 1.7 TVS scan showing marker on
the left of the screen (*) with a retroverted
uterus. The cervix appears on the left of the
screen and the fundus appears on the right
of the screen on a longitudinal scan.

Figure 1.6 Thumb facing the left side or downwards should never be the position of the probe while doing TVS scanning.

Kamal Ojha
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where the software converts these inputs into an
image displayed on the screen. The degree of reflec-
tion and penetration of the sound waves varies
according to the density of the structures. The soft
tissue allows the ultrasound waves to penetrate
through the structure and beyond, as well as reflect
them back in a small fraction. However, more dense
structures, like bone, do not allow the ultrasound
waves to traverse, reflecting or scattering them all
and hence producing an acoustic shadow beyond.
Amniotic fluid or urine allow ultrasound waves to
traverse freely, creating a perfect window to scan the
foetus in early pregnancy, or the uterus and ovaries
during a gynaecological transabdominal scan,
respectively. A full bladder is not required for
a transvaginal examination; in fact, an empty bladder
is recommended. A full bladder during TVS will
cause discomfort to the patient and may displace
the uterus to an axial position, making assessment
of fine endometrial or fundal details difficult.

During a scan, the ultrasound waves are con-
tinuously transmitted and the movement of the
probe results in multiple images of tissues being
received and displayed on the screen, allowing us
to view the scan as a real-time, 2D image series.
This principle is important to understand when
scanning. Hence, slowly moving the probe while
scanning is essential to allow time for the machine
to emit and receive ultrasound waves, as each
image represents a slice of the organ being
scanned. This also allows the scanner time to see
and comprehend these images. Fast movement,
besides causing pain or discomfort to the patient,
may also make it difficult for the probe to send and
receive the sound waves of the organ being
scanned. The increased speed of the images
received due to rapid movement of the probe
may result in difficulty interpreting the images, or
result in missing a fine pathology. The clear mes-
sage here is: slow scanning of the tissues has two
advantages, one, being gentle to the patient (who
thus allows you to do an intimate examination
even when structures are tender and difficult to
see) and two, allowing time for one to correctly
interpret the images appearing on the screen. While
scanning moving structures and observing a real-
time 2D examination, such as a moving foetus or
foetal heart, observing blood flow or bowel move-
ment, or contrast dye, the probe needs to remain
static and directed at the moving structure.

Scanning Principles

Longitudinal Image
For systematic scanning, start the pelvic examination
with a longitudinal assessment followed by a transverse
examination. The probe cover is applied with ultra-
sound gel on the inside and the outside; the one inside
is necessary to obtain good ultrasound images as it
allows ultrasound waves to be transmitted uninter-
rupted from the transducer to the tissues. Absence of
gel or air bubbles may create a poor-quality image or
no image at all. The gel on the outside of the probe is
used to help introduce the probe easily, especially when
the patient finds the examination uncomfortable.
Holding the TVS transducer as described above, with
the thumb placed on the groove and facing upwards,
the probe is introduced into the vagina. When the
probe is just beyond the introitus, it is important to
start looking at the screen and not advance it further
blindly (this is similar to endoscopic surgery, where the
camera identifies the landmarks which help to guide
the next movement). At this point, important land-
marks such as the urethra (anteriorly) and the bowel
(posteriorly) will become apparent (Figure 1.8).
Similarly, a track with air bubbles will become visible,
which represents the two vaginal walls opposing each
other with air in between. At some point the bladder
will also appear. Aiming the transducer in the direction
of the track will lead to a grey tissue area representing
the cervix (Figures 1.8 and 1.9). At this point follow the
length of the cervix; with an anteverted uterus, your
hand will be going downwards with the tip of the
transducer pointing upwards to identify the uterine
body. In a retroverted uterus the reverse is true; the
forearm goes upwards with the tip of the transducer
pointing downwards. Not following a systematic
approach, one may fail to notice the landmarks such as
the cervix or the uterovesical fold, and the probe may go
beyond the cervix, pointing at the pouch of Douglas,
showing bowel instead of the uterus (Figure 1.9). If this
does happen it is best to withdraw the probe towards
the introitus and start again, as described above. When
scanning any organ, good contact with the organ
results in very good image quality. Conversely, poor
contact with the tissue produces a blurred image. Good
contact and a wide angle will allow a good image of the
uterus. Once the midline of the uterus is identified in
the longitudinal plane, moving the probe sideways in
both directions helps to complete the longitudinal
examination of the uterus.

1 Get to Know Your Machine and Scanning Environment
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When scanning as described (thumb pointing
upwards), a longitudinal scan will help identify an
anteverted or retroverted uterus, whereas a transverse
scan will identify whether a lesion is on the right or the
left. Transverse scanning is most useful for fibroid
mapping.

Transverse Images
Scanning transversely is ideal for identifying the ovary.
Finding the ovaries can be daunting for beginners;
however, following some basic steps will help in most
cases. While completing the longitudinal examination

and maintaining good contact with the uterus, the
probe is rotated at the level just below the fundus,
with the thumb pointing to the right side of the patient.
Thus, the transverse examination is started. The exam-
ination of the uterus is completed from fundus to the
cervix. This step is particularly useful for mapping
fibroids and identifying uterine malformations such
as a septate or a bicornuate uterus.

The first landmark when looking for the ovaries is
to start just below the fundus of the uterus, where the
interstitial part of the fallopian tubes can be seen (see
Figure 1.11). Moving the probe in the same plane

Figure 1.9 Probe wrongly beyond the
cervix in the posterior fornix showing
bowel in the POD (*). If this is the case it is
best to withdraw the probe and restart the
scan from just beyond the introitus,
looking for the landmarks as described in
the text.

Figure 1.8 Image with probe at the
introitus showing the urethra and bladder
(*) in the front, rectum in the back, and in
the midline is a tract showing the vagina.
The tract in the vagina is generally the
direction the probe needs to progress
anterior to the cervix, eventually coming in
close contact with it just below the
uterovesical junction.

Kamal Ojha
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Figure 1.10 TVS probe placed in contact
with the cervix just below the uterovesical (*)
fold of the peritoneum in a post-
menopausal woman with atrophic uterus
and thin endometrium. The focal point is
seen on the middle of the left side of the
screen image (arrow).

Figure 1.11 Interstitial portion of the
tube (arrow) leaving the endometrial
complex (top image). Following the blood
vessels originating from the lateral aspect
of the uterus laterally provides the best
plane to follow sideways (to the patient’s
right side) in order to identify the right
ovary.

1 Get to Know Your Machine and Scanning Environment
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towards the right adnexum should visualize at least
part of the ovary; slow up-and-down movements of
the probe will help visualizing the ovaries in their
entirety in most cases. The second landmarks that
may be helpful are the common iliac vessels located
on the pelvic sidewall, which are easily identified by
their pulsation and abundant Doppler signal. Normally
the ovaries are at the ovarian fossae, which are located
below and medial to the bifurcation of the common
iliac vessels into external and internal iliac vessels. The
ovary may be at times surrounded by bowel and some-
times gentle pressure by holding the probe steady for
a short while helps to move the bowel away and facil-
itates visualization of the ovary. Holding the probe
steady over the bowel also demonstrates peristalsis,
whereas the ovary and any structures originating
from it remain static. This helps to differentiate
between bowel and ovary, and especially ovarian
masses such as dermoid cysts, which may have
a mixed echogenic content. Bimanual examination
with the left hand on the patient’s abdomen and the
TVS probe in the right fornix will help to move the
bowel away and make the examination of the ovary
easier in some cases. Once the ovary is identified, the
image is magnified and slow up-and-downmovements
are used to complete a thorough examination of the
ovary. This process is repeated on the left side. While
examining the contralateral ovary, it is important to
start again as described above from the point just below
the uterine fundus, directing the transducer along the
same plane to the left adnexum. The probe is held in

the same position, i.e. with the thumb pointing to the
right side of the patient. This is important as it helps to
identify the correct side of the ovary (or any pathology
within the ovary). It may be useful while saving images
to label them as right or left ovary for future reference.
While moving the probe to the left adnexum it is useful
to ease off the pressure on the transducer to allow it to
slide over the uterus without causing too much dis-
comfort while keeping it at the same level (or plane).
Often the contralateral ovary is at the same level and
thus, having identified one ovary, identification of
the second one should be easier.

More information on systematic scanning of the
uterus may be found in Chapter 14.

Abdominal Probe and Ultrasound Images
An important tip is to apply gel to the abdominal
probe and move this with your finger before you start
scanning, as this helps to see the top and bottom in
a longitudinal scan, and right and left on a transverse
scan. The principles are the same as for TVS. A full
bladder in this case creates a fluid medium for sound
waves to traverse and provides good views of under-
lying structures (Figure 1.12). In a longitudinal scan,
the bladder appears as a triangle with its apex on the
right side of the screen, whereas in a transverse scan
the bladder becomes almost rectangular in shape. The
abdominal probe should have complete contact with
the abdominal wall. Loss of contact with the abdominal
wall produces dark shadows. Gently pressing the probe
onto the abdominal wall helps to minimize or avoid

Figure 1.12 Transabdominal image of an
anteverted uterus. The E8 mark is on the
left side of the screen (as is the fundus). The
distended bladder (arrows) allows for
a detailed view of the endometrium. Some
free fluid is noted in the pouch of Douglas
and above the uterine fundus (*). The
image is part of a larger image seen on the
bottom left-hand corner. The zoom box
functionality allows for this kind of
magnification.
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