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The use of ultrasound in obstetrics dates to Ian Donald and his famous Lancet paper in 1958.(1) He 

built upon the work of physicists like Young, Doppler, Curie and when Langevin built a hydrophone in 

1915 which used ultrasonic waves to find the position of submarines, it was only a matter of time 

before it was turned on something smaller and far closer. Donald’s compound contact scanner 

revolutionized the field and allowed ultrasound to become one of the most popular imaging 

modalities in use today. Ultrasound development came as a result of a symbiotic relationship 

between engineers and doctors. Safe, convenient and painless, ultrasound has revolutionized 

healthcare for pregnant women. Patients look forward to their scans and they provide a window 

through which we can catch a glimpse, in real time, of how our inner nuts and bolts interact.  

 

Third trimester ultrasound scans are not performed routinely. While the modality itself doesn’t have 

a harmful effect on the baby, it can lead to unnecessary secondary interventions via inductions or 

caesarean sections, which can then lead to harm. Bricker et al. in their Cochrane Review showed that 

routine third trimester scans do not reduce perinatal mortality.(2) This limits these scans to 

circumstances when it can answer a specific clinical question. Some of these questions include: the 

presentation prior to external cephalic version, to aid in the determination of type of delivery, and 

the monitoring of foetal weight and amniotic fluid when certain comorbidities may cause infants to 

be susceptible to growth abnormalities (pre-eclampsia, diabetes, multiple pregnancy).  

 

Foetal growth restriction (FGR) is a major causal factor in perinatal mortality and its incidence is 

believed to between 3-7% of live births.(3)(4)(5) The HSE in their – FGR guidelines, recommend the 

serial evaluation of growth, amniotic volume and umbilical artery doppler in women at high risk of 

FGR from 26 weeks gestation in 2-4 weekly intervals.(6) FGR can be the result of many processes 

including congenital malformations, infection or uteroplacental insufficiency. FGR is defined as <10th 

percentile weight for gestational age. Separating the constitutionally small foetus from one with FGR 

can be challenging and depends on foetal growth trajectories which follow a foetus’ growth 

potential. In Ireland a customised growth standard has been developed from 11,000 women.(7) It 

considers maternal variation (ethnicity, height, weight, parity) and aids the clinician in identifying 

those foetuses who are constitutionally small: 70% of foetuses below the 10th centile have normal 



perinatal outcomes.(8)  FGR has detrimental outcomes: from impaired thermoregulation, to sepsis, 

respiratory distress syndrome and even death. Long-term FGR continues to have an impact with 

metabolic syndromes being far more prevalent due to postnatal compensatory catch-up growth.(9) 

 

FGR is difficult to detect with only one in three recognised.(10)(11). Pregnancies affected by 

unrecognised FGR have an 8x increased risk of stillbirth.(12) Serial ultrasound scans although the best 

diagnostic methodology, are not feasible in all pregnancies; therefore, palpation and symphysis-

fundal height has become the screening test for FG. This aligned with the identification of risk factors 

for FGR allow the selection of a subset of women who could benefit from scans.  

 

This provides a segue into this case. During a recent antenatal appointment, it was determined that 

during her otherwise uncomplicated pregnancy, Mrs.XY was measuring small for her dates. Her 

symphysis-fundal height was 26cm at 32 weeks gestation. A scan would help to show if GR is 

present, quantify the restriction and possibly point towards an underlying cause of the restriction. 

This is in keeping with the HSE clinical practice guidelines in the diagnosis and management of FGR.(6) 

 

 

Prior to scanning, it is crucial to get informed consent; thoroughly explain how and why the 

procedure is being performed. Ultrasonography is very safe in pregnancy(13) but the ALARA 

principal should be followed in relation to the power output needed to obtain information.(14) It is a 

moral obligation of the sonographer to explain to the patient about an ultrasound’s value, 

limitations and its theoretical biological effect. In this situation, while a scan would provide crucial 

information to the physician, it might not explain the FGR. And so, may not provide a guidance in 

how to deal with the situation. Also, a normal scan of a foetus with an EFW >10th centile while 

reassuring, does not rule out FRG occurring in the future. It is just a snapshot of the present, and this 

must be explained clearly and concisely to the patient.  

  

The next step involves sourcing the equipment and operator to scan competently. The biggest issue 

with ultrasound is that the results are operator dependent and it’s important that the sonographer 

has experience and is certified. The sonographer should be able to recognise the scope of their 

practice and work within its boundaries. The machine should also be certified and have real time, 

gray-scale ultrasound capabilities, transabdominal transducers (3-5Mhz range), adjustable power 

output controls, freeze frame capabilities, electronic callipers, capacity to print/save images and 

Fig. 1.(6) 



regular maintenance and servicing.(13) Sector or curvilinear transducers are most commonly used in 

transabdominal scans.(15) Hygiene is another aspect of scanning. The HSE have a decontamination 

algorithm that can be used in addition to local infection protocols and the manufacturer’s 

instructions to help guide the cleaning of probes.(16)  

 

The scan should be performed in a private area that allows for dignity. Hand washing and equipment 

cleaning in full view of the patient reassures them that effective infection control procedures are in 

place.(17) The patient should be laid in a comfortable position with pillows behind head and to 

alleviate aortocaval compression a 15° left lateral tilt position could be used. The machine should be 

turned-on, and the parameters filled in: patient’s identification number and details, the date, type 

and indication for the scan. This allows for an electronic record to be produced.  Next after offering 

to get a chaperone and exposing the patient’s abdomen, a hypoallergenic, bacteriostatic and non-

irritating conductive gel should be applied to the patient’s abdomen.  

 

A systematic plan should be followed to determine the foetal biometry and a potential way to 

structure the scan is in figure 2. The estimated foetal weight is calculated from the head 

circumference, abdominal circumference and femur length using Hadlock’s formula. Several aspects 

of the machine will need adjusting to obtain the best images. These include the size of the image-

field, the depth of penetration, the focal zone and the gain which is used to achieve the correct level 

of brightness. After an initial global view of the uterus and pelvis a more focused exam can take 

place. Multiple shots of structures from different orientations and planes can be frozen and stored.  

 

 The biparietal diameter is a cross-sectional view of the head at the level of the thalami. You aim 

to get a symmetrical view of both hemispheres with a continuous falx cerebri broken in the 

middle by the thalamus and no cerebellum. The callipers should then be placed in the outer 

edge of the skull to the opposite inner edge at the widest diameter.  

 HC: involves placing your callipers around the outside of the skull bone echoes and using the 

ellipse mechanism. After each measurement the image should be saved.  

 AC is a transverse section of the foetus’ abdomen. Where the umbilical vein is at the level of the 

portal sinus and the stomach bubble is in the shot. The kidneys shouldn’t be observable.  

 Oligohydramnios is a sequela of FGR. Objective criterion for diagnosis is an amniotic fluid index 

of ≤5 or the single deepest pocket <2cm.(18) 

 FDL is the longest axis of an ossified diaphysis. The callipers should be placed at each end with 

the distal femoral epiphysis excluded. 

 The biophysical profile takes foetal breathing, gross foetal movement, foetal tone, foetal heart 

rate reactivity and amniotic fluid volume into account.  



 Other parameters in the diagnosis of FGR involve doppler and umbilical artery doppler is 

regarded as one of the primary assessment tools in IUGR.(19) The sonographer is looking for signs 

of absent end diastolic flow or reversed end diastolic flow. The uterine artery doppler pulsatility 

index and middle cerebral artery velocity and pulsatility can also aid in diagnosis and 

prognostication of FGR.   

 During a scan, the location of the placenta and its position in 

relation with the internal cervical os and how it appears should 

be described.  

 

 

 

 

 

After completing the scan, the next step is writing up a comprehensive report and sending this back 

to the referring clinician. Anything clinically significant should be communicated to the referring 

clinician via telephone to ensure proper follow-up. The written report could follow a template like 

the ISUOG’s in figure 3. Although not the case here, if FGR is found, a referral to foetal medicine 

specialists for an opinion may be indicated. Mrs.XY’s foetus was found to have an EFW of >10th 

centile on scan; this ruled out FGR. Mrs.XY is slight, so her foetus is probably on the constitutionally 

small side. Biometry that was within reference range and normal doppler velocimetry point towards 

a non-pathological reason for Mrs.XY measuring small. This report must then be communicated to 

Mrs.XY and her husband in a comprehensible and empathetic manner. 

Fig. 2.(20) 

Fig. 3.(13) 



 

Reflection: 

 

I subscribe to Franklin’s exhortation that ‘an investment in knowledge always pays the best interest’. 

This SSM provided me with the opportunity to learn a new useful motor skill. After much trial and 

error, I feel that I have developed a good grasp of the basics which presents me with a platform 

upon which I can build in the future.  

 

Learning a new skill is not an easy process, it involves many neural structures: the primary and 

premotor cortex, and cerebellum to name just a few.(21) It is dependent on the neuroplasticity of our 

brains which allow both the acquisition and retention of skills. In the beginning, ultrasound felt alien 

to me, I struggled to orientate myself and find the simplest views. These sessions were labour-

intensive as I became accustomed to a 2D, monochrome world and learned how to coordinate what 

I was seeing on the screen with what my hand was doing. I came to realise that there were 

similarities between the visuospatial skills needed for ultrasound and those needed for playing video 

games. As an avid gamer in my teenager years, I realised that a controller and an ultrasound probe 

were comparable. How the smallest movement of my hand can cause a dramatic movement on 

screen and how three-dimensional shapes can appear in a two-dimensional format. The hand-eye 

coordination from my prior learned behaviour was having a major impact on how I assimilated 

ultrasound. A quick literature review surprised me with the volume of information on the positive 

impact of playing video games: something I believed would have few benefits. It has been shown to 

improve hand-eye coordination,(22) speed up processing in the periphery,(23) hone mental rotation 

skills,(24) increase reaction speeds,(25) and boost divided attention abilities.(26) I found these to be 

transferable when learning a similar motor skill like ultrasound and now I hope to transfer my 

newfound ability to scan into new skills in the future. This concept of positive transference is an 

important aspect of motor learning in humans.(27) The practice of medicine revolves around the 

utilization of many motor skills; cannulation, inserting drains and suturing to name just a few. This 

SSM has provided me with a basic schema that I can use when I attempt to master these skills in the 

future.  

 

‘’Knowledge rests not upon truth alone, but upon error also.’’ I was reminded of Carl Jung’s quote 

during my mentor guided sonography sessions. The smooth, flawless way they shifted from plane to 

plane, always finding the perfect view, impressed me greatly. My attempt felt crude and stuttering 

in comparison. The self-realisation of the mistakes I was making is called inherent feedback. The 

observing expert was able to notice the mistakes that I didn’t know I was making and taught me how 

to rectify them accordingly. This augmented feedback has been shown to accelerate the learning of 

a difficult motor task.(28) If I was to begin this process again, I would be far less hesitant and fearful of 

making mistakes as this is undoubtedly an important part of learning.  
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