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INTRODUCTION 

Ultrasonic echoscopy 15 r·apidly becoming accepted a•-

a standard method of exam1n1ng the abdornlnal organs. There are• 

so many departments us1ng tn1s equ1pmen~ dnd so many d1ffer-ent 

types of machines commercially available .(Robinson et a 1 .. ~· 

1972) 

Of the many technologic developments of the past quar-ter· 

centur·y non has become as thoroughly_ integr-ated into thE? 

pr·actice of obstetr1cs and gynecoloqy as diagnostic 

ultrasonography . It IS based on technology developed for· 

m1l i tary purposes 1 n wor-I•d war I I but its potentia:! 

applicability to the solv1ng of the myster1es of the uterus ar1d 

its contents was ~irst recognized by Ian Donald who played tht? 

major role in disseminating and popularizing a new religion 

(~ Other· "apostles" rose up and JDlned the movemen1:. 

~ Y r'Pitkin et al.; 1991! 

/' ~ 

ha~ obstetr-ics and There is no doubt that sonar 

qynecology but also obstetr1cs and qynecology has to offe· 

it In the w1det field o-f medical d1agnos1s It lS that 

our branch o~ mid1c1ne t1as provided sonar w1th its 

br·eakthr·ough <'Donald et al., 1969) 
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Be~ore gynecologists came on the scene it is true that 

work was being done on an increasing scale 1n the ~ields o~ 

neurology , ophthalmology and cardiology but the technical 

di~~iculties o~ applying sonar on a w1de and varied-~} 
--------
~ . The teal puncr• has come 1n the course o~ the 

last 10 years , during which gynecologists have increasingly 

Interested themselves in its appl icat1ons {Donald et al.: 1969!. 

Ideally , development o~ technology should include the 

consideration o~ several Important quest1ons. wIth ,- easonab 1 y 

answet-s requ1red be~ore 

use . As the ~ir·st pt·iorlty , IS 

uses and 
(j) 

limitations 7 F1nally . 

cost 

1ts 1ncorporat1on Into 

1t sa~~? Then , what 

what 1s the cost and 

as 

witn other technologic developments 1n med1c1ne t h l s 

clinical 

are 1 t s 

IS it 

1ndeeo 

sequence 

was not ~allowed Instead , the technique was 1 ntt·oduced and 

adopted widely , no doubt 1n~luenced bv the commerc1al Interests 

o~ the makers and users o~ tne equipment be~ore there was much 

1n the way o~ log1cal considet-ation o+ tr1ese essential questions 

i'Pitk1n et al.: 1991! 
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AIM OF THE WORK 

THE AIM OF THIS WORK IS TO CLARIFY THE ROLE OF ULTRASONOGRAPHY IN 

OBSTETRICS AND GYNECOLOGY. 
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HISTORICAL REVIEW 

The h1stor-y o-f ultr-ason1c 1s r-ela t 1vely shor-t one 

etal.; 1969) 

(Donal a 

In 1880 115 year-s be-for-e the discover-y o-f x- r-ays), P1err-e 

and Jaques Cur-ie discover-ed the plezoelectt·ic pr-opet·ties o-f 

crystals and demonstrated that an electric charge w1ll develop 

sur- .face when mechanical ener-gy '"' appl1eo de. ross the 1,-

<'Got tes-Fel d et a 1. ; 1978! 

It was necessar-y -for eng1neering practice -fir-st to catch up 

and to introduce to us the echo sounding technique -fa.- the 

detection of flows in metals witn same pr-inciple, though 

miniatur-ized as had been developed 1n the 1914 - 1918 war fot 

the detection o-f German U - boats lurk1ng w1thin the 

the ocean <'Donald et al.; 1969! 

depth o·f 

Medical sonar has thus benefitted ft·om the avai labi 11 ty o·F 

industrial equipment which rapidly grew to a position of ever-y 

day usage iDonaldet al.; 1969.! 

Dussik 119421 in Austt·la began by to measure thE~ 

transmission of ultr-asonic ener-gy througn the intact 

he failed fDonald et al.; 1969! 

The use of "t-e-f 1 ect oscope" (the 

Instrument) dates back to 1945 <'Donaldet ai. 
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The echo in~ormation supplied by a single scanning beam 1!5 

di~~icult to unravel unless It lS depicted 1n two dimensions ai: 

least the ~irst two dimensional sonog~ams were prdduced by 

Howry and Bl1ss 1n 1950 (Donala et al.: 1969.1 

By the or1g1nal p1oneer work ''' the Un1ted States by Wild • 

Howry , Reid and Bliss 1n the early 1950's so~t tissue studies 

became poss1ble but the,- exper· iments carried out on 

animals and cor·pses (Donald et al.: 1969! 

Donald was able to cut a lot o~ the corners wh1ch they had 

~irst to round and used high - ~requer1cy Ltltrasonic waves -fat· 

detecting changes in the texture o~ l1Y1ng tissues (Donal cJ e ·' ,_ 

al. _: 1969) 

Much o~ the original work with d1agnost1c ultrasound in th" 

~1eld o~ obstetrics and gynecology was undertaken by Donald ir1 

Scotland <'Donald and 4bdulla 1967: Donal a et al •• 1969.1 

The principles o~ the use o~ ultrasound 1n obstetrical ancl 

gynecological diagnosis were ~ully dlscr·ibed by Donald 

MacVicar· and Br-own ( 1958) <'Campbell et al .. : 1968) • Other 

11 apostles 11 rose up and joined the movement Taylor Thompson 

Gottes~eld and Holmes 1n the United States <'Toy-lor etal. _; 1964 ;' 

Thompson et al .. _: 1965 : Gottes~elci et aJ. ~ 1966 ; GottesF-eld er 

a 1 ~ : 1 96 _7_J Campbell 1n Scotland and England <Campbell ,1968 

Campbell 1969 ; Campbell and Dewhurst 1971) and Robinson 

in Austr·al ia !'Robinson , 1973./ 
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PHYSICS OF ULTRASOUND 

Sound 15 the orderly cransmlSSlOrJ o~ mechanical vlbrations 

through a med1um . The number a+ th1s v1br-at1ons per second lS 

the ~~equency (~) (Chudl e1 gh and Pearce . 1986.! 

The human ea~ capable o~ hear· 1 ng -frequenc1es of between 

16.000 and 20.000 cycles per s~cond .The ur1it o~ +requency 15 

~.thee <Hz> which 1s equal to one cycle per· second One 

million equals one Mega Her 2 <MHz) . Ul tr·asound by 

de~inition is beyond the range o~ dUdlble sound and there~ore 

has a ~t-equency greater than 20~000 Hz ( Z i skin , 1991) 

The atom1c and molecular str·ucture 0~ a med1um will 

determine both the veloc1ty and wave characteristics o~ any 

transmitted mechanical wave <sound) iZiskln 1991) 

The speed of Sound : 

The speed with which ult~asound passes through a med1um 

depends upon the density and tne elast1c1ty of the med1um 

The more dense or rigid the medium ~ The gr·eatet- the velocity o+ 

(Chudleigh and Pearce , 1986) 
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A ~ixed relation-ship between acoust1c speed wavelength 

and ~requency ex1sts as ~allows 

v = 

Where V is the speed o+ sound 1n conducting material 

<meters I second) ~ is the ~~equency <He~tzl and lS the 

wave length (meters) If the acoust1c ~peed w1th1n any g1ven 

metet-ial 1s constant then as the ~requency Increases the 

wavelength decreases Thus spatial improves w1th 

lnct·easing -ft·equency i'ZlsJ;Jn 1991,\ 

The depth o~ a structut-e within the body is estimated ~rom 

the velocity , and the time taken ~or the ultrasound beam to 

travel to the structure and back aga1n \go - return tune) 

the ~ormula : 

depth = velocity I go - retw-n t1me x 1
/2 !'Chidleigh 

and Pearce_, 1986.! 

Intensity of Sound : 

Intens1ty •s the measw-e o~ the "stt-ength" o~ a sound wave. 

Consider an imaginary plane positioned perpendicular to a sound 

wave Power is then de~ined as the rate at which energy passes 

th1s plane The unit o~ power lS the watt Intensity 

defined as power per cross sect1or1al 3ted ~nd 1s expressed 

watts per square cent1meter 2 (W/cm ) 1'Z1sk1n 1991) 
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Produc~ion of Vl~rasound : 

Ultrasound waves are produced by apply1ng a short pulse of 

electricity to a piezoelectric crystal This causes the 

crystal to change its w1dth . The change 1n width causes the• 

particles OT the adjacent medium to vibrate . 

These vibrations ar·e propagated through the medium a~; 

a pulsed , sinusoidal wave <'Chudleigh and Pearce .• 1986) 

The generation OT ultrasound had to await the discovery o1' 

p1ezo - electric crystals . Piezo electric crystals are abl•~ 

to respond TaithTully to applied electric signals at hi gil 

~requencies to produce ultrasonic waves ~ and they likewise ar1~ 

able to convert accurately ultrasound waves 1nto corresponding 

electric signals The most impm·tant natural crystal; 

possessing this property is quartz . Although quartz has beeCl 

used in ultrasonic generators ~or many years . 1t has now been 

replaced in medical dev1ces almost ent1rely by synthetic cerami: 

crystals such as barium titanate and lead 21 r·conate titanate 

CPZTl because these synthetic cr-ystals possess bettor 

mechanical properties and are easier to fabr1cate than quartz 

( Z i skin , 1991 J 
~-~---
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known as a transducer . It acts both as a transmitter ano 

r-ece1ver o-f ultrasound (ChudleJgh and Pearce , 1986) 

Types of Transducers : 

Transducer probes come 1n a variety of shapes and sizes 

each o-f which is designed -for a par-ticular appl1cation • Some o+ 

the mor-e common types are cylinderical -flat per-ivascular- ' 
aspirat1on and multielement transducer ar-rays The cylindr-1cal 

or pencil - shaped transducer is des1gned -for those examinat1ons 

requiring scanning or sea~ching for a particular structure . 

The -flat transducer 1n the shape o-f a disk 1s use-fuj. 

-for prolonged monitoring since it can be taped to the skin and 

need not to be held throughout the examination period 

The perivascular type is a cu-f-f that is mounted around a11 

exposed artery or vein at the time o-f Very small 

transducers can be mede and mounted on catheter tips which can 

allowi nq then be inserted into blood vessels or the ureters 

close inspect1on o-f these structures The asp1ration transduce' 

1s essentially a -flat transducer with a central aperture througn 

which a hypodermic needle can be Inserted This transducer 

allows s1multanous viewing o-f the needle tip location and 

su~r-ounding anatomic and lS use-ful -for 

amniocentesis Various multielement transducer arrays are 

pt·esently availble . In these probes , as many as 64 or more 

9 


