
Basic Ultrasound Training
including the hand-on practice

Basic Ultrasound Training ( MPHA ) 1



Ultrasound 

• Audible sound (20-20000Hz)
• 1 Hz 1000000 MHz
• Sound speed 1540 meter/sec
• Using sound wave between

1 to 30 MHz
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(1) Profitable Investment  

(2) No special consumable product (e.g. Gel) 

(3) Wide range of Diagnosis 

(4) Rapid Diagnosis 

(5) No biological hazard 

Why you should learn basic Ultrasound whatever you are a 
Doctor or Administrator



Basic Ultrasound Configuration & 
Function
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(1) Picture 

(2) Power Supply  (Ac or Battery ) 

(3) Console 

(4) Printer 
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Picture
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Power Supply (Ac (or) Battery ) 
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Console
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Printers



The pulse-echo principle
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Type Of Ultrasound 

(1) Mobile Type  

(2) Portable Type

(3) Invasive Type 

Trans esophageal, trans arterial 
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Mobile Type 
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Portable Type 
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Invasive Type 
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Tee Prove  



Design of Transducer (Probes) & 
Frequency Range
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Convex 



Linear
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Sector/Cardiac
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Endocavity 
(Transviginal, Transrectal, Introperative)

Basic Ultrasound Training ( MPHA ) 18



Basic Ultrasound Training ( MPHA ) 19

Tee Prove  



Transducer Design, Sound Wave & Image 
Relationship
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Ultrasound Function
1. Monitor Resolution Adjustment

2. Console Buttons

• Selection of Transducer

• TGC Gain Adjustment

• 2D Gain Adjustment

• A Mode, B Mode, M Mode

• Measurement Software select in Preset

• Depth and Zoom

• Freeze 

• Measurement

• Comment

• Print (P)

3. Double or Quadrant Picture, Reverse, Upside down function

4. Color Flow (CF), Pulse Wave (PW), Continuous Wave (CW), Tissue Doppler 
Image (TDI), THI 

5. 2D, 3D, 4D
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A mode

A-Mode display. The strength of the acoustic interface
is shown by the size of the echo.
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B mode

The amplitude of an echo is displayed as the brightness 
of a dot comparable to the echo strength  on the 
A-mode display
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M mode

A Diagram demonstrating the sound beam angled through
specific heart structures. B The M-Mode read-out of those
structures within the sound beam
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Gain
(1) Coarse gain (2D) 

(2) TGC (Time Gain Compensation)
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CF (Colour Flow)

(1) BART (Blue Away, Red Toward)

(2) Intensity is adjustable. 
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Image Resolution 

Low Specific Gravity 

Black 

(e.g Water, Fluid) 

High Specific Gravity 

White 

(e.g  Bone, Stone) 



Pulse Wave
Doppler permits accurate sampling of blood
velocities averaged within a limited region of
interest or ‘sample volume.’

- Transducer elements serve as both transmitters and
receivers, permitting selective sampling of reflected
ultrasound and accurate range or spatial information.

- PW Doppler spectral displays range that can be
presented by PW Doppler is limited by the Nyquist
limit).
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Continuous Wave
Continuous wave (CW) Doppler involves
continuous transmission of ultrasound with one
transducer element while a second serves as a
receiver.

- Higher sampling rates are achieved, and
consequently higher velocities, such as those
found in stenotic and regurgitant lesions can be
measured.

- CW Doppler does not permit ranging information
to be acquired and all velocities along a scan line
are included in the spectral trace.

Basic Ultrasound Training ( MPHA ) 28



Windows 
▪ Abdomen (Sub costal  Horizontal sagittal)

(Intercostal , Renal longitudinal + Transverse )

▪ Pelvis region (Sagittal + Transverse)

▪ Breast region (Sagittal + Transverse)

▪ Carouse ( Left Parasternum longitudinal + 
Transverse )( Apical 4 chamber)(Epigastric) 

( Suprasternum)(Supraclavicular)

▪ Thyroid (Sagittal + Transverse)
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Measurement

▪ Calibration  or  Measurement

▪ Depend on software available 

(e.g. Cardiac , OBGY and Renal ).
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Anatomy of Upper Abdomen
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Arteries of Abdomen
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Celiac artery

Superior 
mesenteric artery

Lumbar arteries
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Veins of  Abdomen
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Abdominal – Window
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Epi gastric Horizontal Window
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Epi gastric Sagittal Window
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Epi gastric Sub-Costal Window
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Right Epigastric  Window
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Inferior vena cava

Right Sub-Costal Window
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Right Sub Costal Horizontal Window
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Right Sub-Costal Horizontal Window
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Right Epigastric Horizontal Window
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Inferior 
vena cava

Right portal
vein

Right Sub-Costal Horizontal Window
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Right Epigastric Horizontal Window
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Upper Epigastric Horizontal Window
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Epigastric Window
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Left Epigastric Sagittal Window
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oblique fissure of 
left lung

Left dome of 
diaphragm

left 
suprarenal 
gland
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Urinary System



Transversus abdominis
subcostal artery and 
nerves

Quadratus lumborum
iliohypograstic and 
ilioinguinal nerves
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inferior vena cava

adrenal gland

right  common
iliac vein

right Kidney

renal vein

Right common
iliac artery

Basic Ultrasound Training ( MPHA ) 86



Basic Ultrasound Training ( MPHA ) 87



Basic Ultrasound Training ( MPHA ) 88



Basic Ultrasound Training ( MPHA ) 89



Minor Calyx

Major Calyx

Renal Pelvis
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OBGY
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Normal Values Assessment in 
Basic Ultrasound
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Arteries and Vein Measurement



1.  Normal Measurement of Abdominal Vessels
(1) Average Diameter of Abdominal Arteries 

Aorta 2.0 to 2.5mm

Celiac artery 0.70cm to 7mm

SMA 0.60cm

IMA 0.30cm

Renal arteries 0.40 to 0.50cm

(2)    Average Diameter of Abdominal Veins

IVC 25 to 35mm

Renal Veins 4.0 to 6.0mm

Hepatic Veins 4.0 to 7.0mm

SMV 6.0 to 7.0mm

Splenic Vein 4.0 to 6.0 mm 

Portal vein 13mm

Common iliac veins 1.6 to 1.8cm diameter.

Right common iliac vein 5.5cm long

Left common iliac vein 7.5 long 

Inferior vena cava 2.5cm diameter 



2.  Lower Extremity Arteries
Common iliac artery 1.20cm

External iliac artery 0.79cm

Common Femoral artery 0.082cm

Superficial femoral artery 0.60cm

Proximal portion 

Superfical femoral artery 0.54cm

Distal protion

Popliteal artery 0.52cm

Tibial arteries 0.45cm

Deep Veins Diameter

Tibial veins 5mm

Popliteal veins 0.9 to 1.5cm

Femoral veins (superficial femoral vein) 0.9 to 1.0cm

Common femoral vein 1.2 to 1.9 cm

Supeficial Veins Diameter

Greater saphenous vein 2 to 3 mm (calf)

(thigh) 4 to 6mm

Lesser saphenous vein 4 to 7mm



3.  NORMAL MEASUREMENT OF CEREBROVASCULAR VESSELS

EXTRACRANIAL CEREBROVASCULAR VESSELS DIAMETER

COMMON CAROTID ARTERY 5 TO 6MM

INTERNAL CAROTID ARTERY/EXTERNAL PORTION 4. TO 5MM

EXTERNAL CAROTID ARTERY 3 TO 4MM

VETEBRAL ARTERIES 2 TO 3MM THEN SMALLER AS ARTERIES RUN 

SUPERIORLY

INTRACRANIAL CEREBROVASCULAR ARTERIES DIAMETER

INTERNAL CAROTID ARTERY/TERMINAL PORTION 3 TO 4MM

MIDDLE CEREBRAL ARTERY 2 TO 3MM

ANTERIOR CEREBRAL ARTERY 2.0 TO 2.5MM

ANTERIOR COMMUNICATING ARTERY 0.5 TO 1.0MM

POSTERIOR COMMUNICATING ARTERIES 1.5 TO 2.0MM

POSTERIOR CEREBRAL ARTERY 2.5 TO 3.0MM

BASILAR ARTERY 3.5 TO 4.2MM AND AT LEAST 2CM LONG 

VERTEBRAL ARTERIES 2MM



1. MEASUREMENT OF LIVER

LIVER WEIGHT ADULT MALES: ADULT FEMALES: 

1400-1800G 1200-1400G

RIGHT LOBE MIDCLAVICULAR LINEAR 13-17CM

MEASUREMENT 

LEFT LOBE HIGHLY VARIABLE

2. MEASUREMENT OF GALL BLADDER AND BILE DUCT

GALLBLADDER 8-12CM LONG 

3-5CM DIAMETER

GALLBLADDER WALL 3MM THICK

RIGHT AND LEFT HEPATIC DUCTS 0.5-2.5 CM LONG (LEFT IS LONGER THAN RIGHT) 0.1-.2CM DIAMETER

COMMON HEPATIC DUCTS 2-6.5CM LONG

0.1-.2CM DIAMETER

COMMON BILE DUCT 5-15CM LONG

0.1-.7CM DIAMETER

CYSTIC DUCT 0.5-8CM LONG  0.1-4CM DIAMETER

ORGANS



3. NORMAL MEASUREMENT OF PANCREAS 

TOTAL LENGTH OF PANCREAS 12.0-18CM

AP MEASUREMENT OF HEAD 2.0-3.0CM

AP MEASUREMENT OF NECK 1.5-2.5CM

AP MEASUREMENT OF BODY 2.0-3.0CM

AP MEASUREMENT OF TAIL 1.0-2.0CM 

4. NORMAL MEASUREMENT OF KIDNEYS

STRUCTURE LENGTH DIAMETER DEPTH(THICKNESS)

ADULT KIDNEY 9-11CM 4-6CM 2.5-4CM

NEONATAL KIDNEY 3.5-5CM 2-3CM 1.5-2.5CM

URETERS 28-34CM 6MM NA

DISTENDED NA NA 3-6MM

URINARY BLADDER WALL 

FEMALE URETHRA 4CM NA NA

MALE URETHRA 20CM NA NA



5. NORMAL MEASUREMENT OF SPLEEN

SPLEEN LONG AXIS 12-13CM

SPLEEN DEPTH 7-8CM

SPLEEN WIDTH 6-7CM

SPLEEN VOLUME 60-200ML

SPLENIC INDEX 107-314CM3

6. NORMAL MEASUREMENT OF MALE GENITAL ORGAN

NORMAL ADULT TESTICLE : 3 TO 5CM IN LENGTH; 2 TO 3CM IN WIDTH; 2 TO 3CM ANTEROPOSTERIOR. 

EPIDIDYMIS : 3.8CM IN LENGTH; UNCOILED, 6M

DUCTUS (VAS) DEFERENS : 45CM.

SEMINAL VESICLES : 5CM IN LENGTH, LESS THAN 1CM IN DIAMETER

PROSTATE VESICLES : 4CM WIDE, 3CM ANTEROPOSTERIOR 3.8CM IN LENGTH



7. NORMAL MEASUREMENT OF FEMALE GENITAL ORGAN AND ACCESSORIES

LENGTH WIDTH THICKNESS

VAGINAL CANAL 9CM

CERVICAL CANAL 2-4CM

PREMENARCHAL UTERUS 2.5CM 2CM 1CM

NULLIPAROUS UTERUS 7CM 4CM 3CM

MULTIPAROUS UTERUS 8.5CM 5.5CM 4.5CM

UTERINE TUBES 7-12CM

ADULT OVARY 2.5-5CM 1.5-3CM 0.6-2.2CM

OVARIAN VOLUMES MEAN (ML)

PREMENARCHE (3-15 YEARS) 3.0 ± 2.3 

MENSTRUATING 9.8 ± 5.8

PREMENOPAUSAL 6.8

POSTMENOPAUSAL (1-5 YEARS AFTER) 6.2 ± 2.7 TO 4.0 ± 1.8

POSTMENOPAUSAL (10-15 YEARS AFTER) 2.8 ± 2.1 TO 2.2 ± 1.4



A. 8. NORMAL MEASUREMENT OF PREGNANCY

MEAN SAC DIAMETER (MSD) : LENGTH + DEPTH + WIDTH ÷ 3

GESTATIONAL SAC:

A: VISIBLE WITH TRANSVAGINAL SONOGRAPHY WHEN MSD IS 2 TO 3MM, WHICH CORRESPONDS TO 4 WEEKS GA.

B.  VISIBLE TRANSABDOMINALLY WHEN MSD IS 5MM, WHICH CORRESPONDS TO 5 WEEKS GA. 

GESTATIONAL AGE  (GA) IN DAYS:

A: MSD (IN MILLIMETERS ) +30 = GA (IN DAYS)
B: MSD OF 6MM CORRESPONDS TO 36 GESTATIONAL DAYS 

CROWN – RUMP LENGTH (CRL) 

A: LONG AXIS MEASUREMENT OF THE EMBRYO
B: CRL INCREASES BY APPROXIMATELY 1MM/DAY.

YOLK SAC: 

MAXIMUM DIAMETER IS 5 TO 6 MM, WHICH CORRESPONDS TO A CRL OF 30 TO 45MM.



9.  NORMAL MEASUREMENT OF THYROID
ADULT THYROID GLAND : 4-6CM IN LENGTH, 1.3- 1.8CM IN ANTEROPOSTERIOR DIAMETER, 
1.5-2CM IN WIDTH. 
ISTHMUS (ADULT) : 0.2-0.6CM IN ANTEROPOSTERIOR DIAMETER

THYROID GLAND IN NEWBORNS AND CHILDREN : 2-3CM IN LENGTH, 0.2-1.2CM IN ANTEROPOSTERIOR DIAMETER 
1-1.5CM IN WIDTH.

10. NORMAL MEASUREMENT OF HEART
(1)  VENTRICULAR SIZE
VENTRICULAR DEPTH : IN A CORONAL PLANE AT THE LEVEL OF THE FARAMEN OF MONRO, THE BODIES OF THE 
LATERAL VENTRICLES ARE MEASURED FROM WALL TO WALL . THIS MEASUREMENTS IS THE WIDEST LINE PERPENDICULAR TO THE 
LONGEST AXIS OF THE VENTRICLES. NORMAL MEASUREMENT: 4MM OR LESS.
MIDLINE TO LATERAL DIMENSION : IN THE SAME CORONAL PLANE, THIS MEASUREMENT IS THE HORIZONTAL DISTANCE FROM 
THE MID-LINE (I.E, FALX ) TO THE MOST LATERAL ASPECT OF THE LATERAL VENTRICLES. 
NORMAL MEASUREMENT : 12MM OR LESS.

(2)  NORMAL M-MODE MEASUREMENTS 
AORTIC ROOT DIMENSION : 1.9 - 4.0CM
AORTIC CUSP SEPARATION : 1.5 - 2.6CM
LEFT ATRIAL DIMENSION : 1.9 - 4.0CM
MITRAL VALVE EXCURSION : 1.6 - 3.0CM
MITRAL VALVE EF SLOPE : 70 - 150MM/SEC
LEFT VENTRICULAR END DIASTOLIC DIMENSION : 3.5 - 5.7CM
LEFT VENTRICULAR EJECTION FRACTION : 0.55%
LEFT VENTRICULAR FRACTIONAL SHORTENING : 0.25%
INTERVENTRICULAR SEPTAL THICKNESS : 0.6 - 1.2CM
POSTERIOR LEFT VENTRICULAR WALL THICKNESS : 0.6 - 1.2CM
RIGHT VENTRICULAR DIMENSION : 0.7 - 2.7CM



Most Commonly Seen Abbreviation
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