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Teaching Prenata Ultrasound
to Family Medicine Residents

LeeT. Dresang, MD; Wm. MacMillan Rodney, MD; Jason Dees, DO

Prenatal ultrasound is a powerful diagnostic tool, but there has been little research on how to teach
ultrasoundto family physicians. The available evidence supportsteachingthrough didacticsfollowed
by supervised scanning. Didactic topics include physics and machine usage, indications, fetal biom-
etry, anatomic survey, pracice management, ethical issues, and resources. Supervised scanningrein-
forcesthe didactic componentsof training. A* hand-on-hand” supervised scanning techniqueis rec-
ommended for thetransmisson of psychomotor skillsin these sessons. Curricula for teaching ultra-
sound should include information on which residents will be taught prenatal ultrasound, who will
teach them, how to create time for learning ultrasound skills, and how to test for competency. The
literature suggests that competency can be achieved within 25-50 supervised scans. Measures of
competency include examination and qualitative analys s of scanning. Competency-basedtesting needs
further development because no uniform standards have been established.

(Fam Med 2004;36(2):98-107.)

Most family physicians do not use prenatd ultrasound
intheir practice. Low ratesof using prenatal ultrasound
may be dueto alack of understanding of technology
availability, lack of awarenessamong ultrasound manu-
facturersthat family physicians might use such equip-
ment, or lack of training programs for family phys-
cians. Inaddition, inter-gpecialty conflictsamong fam-
ily phydicians, radiologists, and obstetrician-gy necolo-
gists may play a role in family physicians not using
prenatal ultrasound.

Nevertheless, family medicineresidency directorsin-
dicateastronginterestinofferingaprenatal ultrasound
curriculum. In one survey, 87% of residency directors
said they were willing to send faculty to a week-long
training course and regularly use prenaal ultrasound
intheir resdency practice. Fifty-four percent said they
werewillingto purchase a$20,000-$30,000 ultrasound
machine? Thebenefits and disadvantages of teaching
prenatal ultrasound in aresidency program are shown
inTable 1.
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Thisarticle foauses on how to assist family phys-
ciansin training to acquire the skills necessary to pa-
form ultrasound examinations in their post-residency
pradices. Relevant literatureis reviewed, and recom-
mendationsaremade using US Preventive ServicesTask
Force (USPSTF) guidelines.?® This article does not at-
tempt to present adetailed prenatal ultrasound curricu-
lum but, ingtead, outlinesamethod of didactic instruc-
tionfollowed by supervised scanning. Detailsof imple-
mentation are discussed, including who teaches ultra-
sound, how toallocate time to teach, and how to evalu-
ate learners. The key recommendations are shown in
Table2.

Curriculum Model: An Overview

Various approaches are used for teaching prenatal
ultrasound to family medicine resdents. These ap-
proachesrange fromacombination of lecturesfollowed
by supervised scanning, to ingruction in scanning
alone.? The most commonly used training method in-
volves didactics followed by supervised scanning™™
(Table 2). The type and extent of didacticsandthe length
of supervised scanning have variedin published reports,
but the basic model has been the same. Competency-
based testing in the cited studies indicates that thisba-
sc training model is efective. However, these sudies
do not comparethe variationsof thismodel nor do they
compare this teaching model with other models.
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4. Improvedpatient education
5.
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BenefitsVersus Risks of Teaching Prenatal Ultrasound

Better follow-updue to immediate availability of results
Enhanced patient/f amily-physician reationships

Higher qudity scans due to family physician’s knowledge

Quicker answersto clinical questions and bioethical dilemmas
Aidin certain procedures (amniocentesis, extemal cephalic version)
Improvedprofessional satisfaction

. Decreased costs to health care system

10. Increased income for physicians and prectices

Tablel

Risks

Missed pathology, ie, false negdives

I ncreased stressandinappropriateinterventionsduetofalse positives

Overutilization due to avalability

1
2.
3. Liability when #1 or #2 ocaurs
4
5

Conflict with specialists, including obstetricians, radiologists, and

ultrasonogrgphy technologists

6. Increesed time demands
7. Elevated costs

Studies on Didactics Followed by Supervised Scanning

Table?2
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Didectics

Based on published reports, didactics should cover
ultrasound physics, machine usage, indications, fetd
biometry, the anatomic survey, pradice management,
and ethical issues. Consideration may be given toteach-
ing non-obstetric ultrasound.

Physcs and Machine Usage

“Any course of study should begin with thebasics
of phydics, instrumentation, and image orientation . . .
The peson doing the scanning must understand how
the images are generated and processed to produce an
optimal study.”* For example, leamers should under-
gtand that a 3.5 MHz transducer will allow more pen-
etration but less definition than a 5.0 MHz transducer.
In addition, learners should be familiar with thevari-
ety of contrals offered on ultrasound units so they will
be able to use any machine they encounter.

Indications
Learners should know the indications for prenatal
ultrasound examination. These are listed in Table 3.

Fetal Biometry

Teaching fetal biometry will allow learnersto calcu-
late estimated gestational age (EGA) and estimatedfe-
tal weight (EFW). Formulas should be taught to avoid
reliance on software packages. Two important formu-
las are those for calculating crown-rump length and
biparietal diameter (BPD). Whether or not they pa-

Table3

Indications for Prenatal Ultrasound®®

1. Estimation of gestational age for patients with uncertan dates or who

are to undergo scheduled dective repeat cesarean delivery, indicaed

induction of labor, or other dective termination of pregnancy

Evaluation of fetal growth

Determination of fetd presentation

Suspected multiple gestation

Adjunct to amniocentesis

Sgnificant uterine size/dates discrepancy

Suspected pevic mass

Suspected hydatidiform mole

Adjunct to procedures such as amniocentesis and extemal cephalic

version

10. Suspected ectopic pregnancy

11. Suspected fetal death

12. Intrauterine contraceptive device locdization

13. Biophysical evaluation for fetd well-being

14. Estimation of fetal weight and/or presentation in prematurerupture of
membranes and/or prematurelabor

15. Abnormal triple screen

16. Follow-up observation of identifiedfetal, placental, uterine, or ovarian
abnormdity

17. Follow-upevaluationof placentalocationfor identified placentaprevia

18. History of previous congenital anomay

19. Evaluation of fetal condition in late registrants for prenaal care

©CONOUTAWN
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form thar own ultrasounds, family physicians should
alsounderstand how to calculate the estimated due date
(EDD) using the last mengtrual period (LMP) and the
firgt ultrasound examination.

Theaccuracy of fetal measurementsat different ges-
tationd ages should be understood. For example, the
BPD is generally the most accurate measurement in
the early second trimester and the least accurate mea-
surement in the late third trimester.

Anatomic Survey

Both normal and abnormd anatomy are important
topi cswithinthe didactic component. Discussion should
cover common variations of normal anatomy, which
may be confused with abnormal anatomy. Althoughno
sonographer canlearn every anatomic abnormality and
syndrome, sonographers should learn to distinguish
normal from abnormal and what to do when they en-
counter abnormalities. Every ultrasound report should
document whether the organslisted in Table4 arenor-
mal, abnormal, or not well visualized.

Practice Management

Practice management is an important part of prena-
tal ultrasound education. Appropriate International
Classification of Diseases, Ninth Edition (1CD-9) codes
(Table 5) and Current Procedural Terminology (CPT)
codes(Table 6) shouldbetaught, so that family physi-
cianswill know how to bill for the servicesthey pro-
vide Ultrasound exams are billed according to their
CPT codes, but all must have an 1CD-9 code for the
medical indication or they will not be reimbursed.
“Pregnancy” isnot an accepted | CD-9jugtificationfor
reimbursement. New CPT codeswere created in2004.
Revised collectiondatawill not be available until 2005,
at theearliest. Onechangeisanew CPT codefor preg-
nant transvagind ultrasound, to differentiate it from
gynecologic transvaginal ultrasound.

Students and residents should recdve honest infor-
mation oncostsof equipment and associated expenses,
such as malpracticeissues, involved in performing ul-

Table4

Structures to Examine With
Each Anatomic Survey™

Cerebral ventricles

Posterior fossa (including cerebellar hemispheres and dsterna magna)
Four-chamberview of the heart (includingitsposi tionwithinthethorax)
Soine

Stomach

Renal region (kidneys)

Urinary bladder

Fetal umbilical cord insertion site and intactness of anterior abdominal
wall

e o o o o o o o
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Table5

Prenatd Ultrasound |CD-9 Codes

|CD-9 Code

Description

Large for dates
Uncertain dates
Small for dates
Vaginal bleed
Abdominal pain
Breech presentation
Fetal distress
Oligohydraminos

L ate prenaal care
S Ab with hemorrhage
Threaened abortion

1CD-9— nternational Classi fication of Diseases, Ninth Edition
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trasound as well as other procedures, because sudents
routinely overestimated family medicine insurance
costsby 200% t0400%.° False perceptionsabout costs
may keep students and residents from providing ultra-
sound examinations. In redlity, in a study describing
annual revenues and expenses within an urban family
practice, OB ultrasound produced $68,250 in additional
revenuesfor apractice Thisrevenuewasderived from
primarily Medicaid patients and would be higher in
many communitiesandfor patientsinsured by carriers
other than Medicaid. Revenues from ultrasound stud-
ies more than paid for the equipment and associated
overhead while providing important diagnostic infor-
mation for the patients and the physicians

Ethical Issues
Resident educationalso involvesgrappling with the
ethical issuesrased by ultrasound use. Prenatal ultra-
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Prenatd Ultrasound CPT Codes
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sound ethical issuescan be divided into those commonly
encountered by family physicians and those occasion-
aly encountered, the latter most often handled in col-
laboration with a perinatologist. Common ethical is-
sues include whether to offer all pregnant patients a
routine scan(s), whether to use the term fetusor baby,
and how touse ultrasound in reation toabortion coun-
seling. Uncommon prenatal ultrasound ethicd issues
include ultrasound use in infertility treatment, selec-
tive redudion of multiple pregnancies, and manage-
ment of fetal anomalies. Perinatologists usually pe-
form ultrasounds for these unusual, high-risk
sonographic applications, andthey may offer guidance
in addressingthe ethical issuesthat arise. In addition to
discussngspecificissuesintheresidents didactic ses-
sons, srategies for working through ethical issuesin
general can be developed.

Teaching Non-Prenatal Ultrasound

Condderation can be given to teaching ultrasound
skills beyond those needed for pregnancy-related ex-
aminations. A 2-year multi-center study of diagnostic
ultrasound found four areasof potential ultrasound use
by family physicians.

Thefirgispelvicimagingfor gynecologic problems
such as uterine bleeding, fibroids, 1UD localization,
retained productsof conception, blighted ovum, ectopic
pregnancy, and ovarian cysts. The second is detedion
of intra-abdominal diagnoses, such as abdominal aor-
tic aneurysms, gallstones, cholecydtitis with obstruc-
tion, intra-abdominal solid and cystic masses, acites,
and hemoperitoneum. One study found that adding a
scanof the gallbladder toastandard prenatal ultrasound
only required 2 extraminutesper scan.® | ntra-abdomi-
nal diagnosis also includes using ultrasound as an ad-
jundive procedureto paracentesis and culdocentess.
A CD-ROM isnow available for teaching abdomind
ultrasound techniques® The third non-prenatal useis
detection of emergency cardiac diagnoses, suchasperi-
cardial tamponade, pericardial effusion, and hemoperi-
cardium. Thefourthis“small-partsimaging.” Thisin-
volves imaging superficial solid and cystic masses,
hydroceles, spermaoceles, and thyroid masses.*

Resources

Resources(Tables7 and 8) andlecturesprovide sup-
port for thedidactic component in ultrasoundtraining.
CD-ROMs may provide an excellent transition from
didactics to scanning—providing still imagesand vid-
eos of normal and abnorma anaomy and giving the
user practice placing calipers on those images (Table
8).

Workshops are another important method of ddiv-
eringdidactic material. The ultrasound work shop of the
Advanced Life Support in Obstetrics (AL SO) course
teaches participants to use ultrasound to assess fetal

Family Medicine

numbae, fetal presentation, fetal viability, placental lo-
cation, and amniotic fluid index. A number of other
organizations offer longer, 2- to 4-day workshops,
which provideamore in-depth study of prenatal ultra-
sound techniques.

Supervised Scanning

After developing a cognitive understanding of pre-
natal ultrasound, learnersbenefit from supervised scan-
ning until competency is achieved.

The “Hand-on-Hand” Technique

The*hand-on-hand” techniqueis amethod of teach-
ing prenatal ultrasoundthat hasnot yet been described
intheliterature. Withthistechnique, thelearner’shand,
while gtill on the ultrasound probe, can be guided by
the ingructor’s hand to obtain thedesired image. This
developsthelearner’spsychomotor skillsin away tha
observation, CD-ROM practice, and verbal instrudion
cannot. Hand-on-hand training is less necessary asthe
learner becomes more adept, but it is gill useful for
acquiring advanced ultrasound skills. For example, even
experienced ultrasonographers may need some tadile
guidance to identify certan anatomic structures, like
the cardiac outflow tracts. Though not well studied,
anecdotally, the hand-on-hand technique appearsto be
an accelerator of learning.

Adapting Teaching to Learners Needs

Supervised scanning allows ingtructors to adapt the
content and method of teachingtothe needsof thelearn-
ers. As baginners, learners may beasked to foauson a
singleimage or organ system per patient or be given a
time limit to use the ultrasound equipment on asingle
patient. Complete scansare reservedfor later, after skills
and speed haveimproved. Resdentsare encouraged to
useimagesasthey arelocated and not be toorigid about
the order in which they identify structures. If one hand
isalwayson thefreeze button, imagescan be captured
quickly. Leaving the transducer in the same place be-
tween biometry measurements can reduce time relo-

cating images.

Images Encountered During Supervised Scanning

Figures1 through4 demonstrae normal anatomical
gructuresvisualized aspart of the sandard exam. Other
images, including abnormalities such as fetal hydro-
nephrosisor gastroschisis, may occasionally be encoun-
tered.

Number of Scans Needed To Achieve Competency
Thenumber of supervised scansneeded for compe-
tency in prenatd ultrasound is controversial, and pa-
haps the number of scans is not the best measure of
competency. Nonetheless, a 1993 task force from the
American|ngtitute of Ultrasound inMedicine (AIUM),
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Prenatd Ultrasound References
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Prenatd Ultrasound CD-ROMs
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the American College of Obstetricians and Gynecolo-
gigs (ACOG), andthe American College of Radiology
(ACR) recommended tha learnerscomplete 200 scans
over 3yearstoachieve competency. Thiscontrastswith
studiesby family physiciansthat document competency
after 50 scans, * 25 scans, ® 40 scans,® and 40-50 scans.
According to Connors, the“task forceguidelineswere
not supported by outcome and performance studies; the
studies conducted by family physicians did include
outcome and performance messures.”?

Maintaining and improving ultrasound competency
continues beyond the initial training. “Leaning diag-
nogtic ultrasonography is alongitudinal dfort that re-
quirescontinual readingand practice, aswell asbuild-
ing areferencelibrary.”*? Ultrasound <Kills should im-
provewith level of experience, and experience should
help maintain skills already acquired.

Implementation of Ultrasound Curriculum
To implement an ultrasound curriculum, residency
programs must decide which residents will be taught
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Figure 1

Normal Umbilical Cord Insertion

Figure 3
Normal Sagittal Spine

Figure 2

Normal Four-chambered Heart

Figure 4

Biparietal Diameter

prenatal ultrasound, who will teach the residents, how
thiswill fit into the rest of their resdency curriculum,
and how to assess competency.

Which Residents Will Be Taught Prenatal Ultrasound

Because all family medicineresidentsreceivetrain-
inginprenatal care, and because basic labor and deliv-
ery ultrasound skills can be lifesaving, patient care
might benefit if dl family physicians attending deliv-
eriescould perform basic labor and delivery ultrasound
examinations. Tothisend, time canbe set asdeduring
the internship yea, or at least prior to obgtetric rota-
tions, for residentstotake an AL SO course that includes
optiond ingtruction in basic ultrasound skills. Thiscan
be followed by supervised scanning on the labor and
delivery unit and in theclinic.

Because acquiring the skillsto peformafull stan-
dard prenatal ultrasound examination requires addi-
tiond effort and time commitment, it remains an open
guestion as to which resdents should be taught to pe-
form a complee standard exam. Factors such as resi-
dent plansfor delivering babies after resdency might
be considered when choosingwho shouldlearnthe stan-
dardexam, but the same could be saidfor other experi-
encesthat are part of all resdents' training (eg, anICU
rotation). Werecommend that resdentslearnthese ba-
sc skills much as one would recommend learning ba-
sic computer keyboard skills.

Who Will Teach the Residents

Who doestheteaching may vary. | deally, aresidency
program would have enough family physcians per-
forming prenatal ultrasoundsto teachitsownresidents.
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If not, consderation canbegiven to trainingmorefac-
ulty toperformandteach complete prenaal scans. Ra-
diologigs, ultrasound technicians, and obstetricians
may beinvolved in ultrasound training.

Finding Timefor Resdents to Learn Ultrasound

One of the main chdlenges to learning the slandard
examwithin a3-yea family medicine resdency isthe
structured curriculum. Residentsmay be overextended,
and learning prenatal ultrasound requirestime. Unless
time isblocked for learning the skill, time congraints
will likely deter eveninterested and motivated residents
from pursuing thisgod.

Oneaspect of “procedural kill atrophy has been an
overworked and undergtaffed residency faculty.”#
Teaching prenatal ultrasound shoul d not become abur-
den by adding it to already-busy resident and faculty
schedules. | nstead, time should be blocked within nor-
mal schedulesfor teaching and learning this skill. For
example, a program in Memphis took time away from
less-rdevant i npatient gynecology and surgery rotations
and created amandatory outpatient procedural rotation,
during which residents devel oped skillsin ambulatory
gynecology and ambulatory surgery, including ultra-
sound. In addition, acontinuity procedurd sesson was
provided to third-year resdents so they could provide
procedurd services for their own patients.? Time may
be sat asde to learn prenatal ultrasound on bath alon-
gitudinal basis and during block rotations.

Competency-based Testing

Competency-based testing isanareainneed of more
research. To date, thereis no standard mechanism for
documenting competency. The acquisition of prenatd
ultrasound <kills has been tested by “direct examina-
tion of scanning capabilities, written tests, objective
measurements of acquired basic data, compared patient
outcomes, and matching family physicians to other
praditioners.”# Testing for competency hasthe poten-
tial tomativate learners, provide quality assurance, and
overcome interspedalty conflict. Studies can help de-
termine if certain methods of competency-based test-
ing arelinked to improved outcomes.

Conclusions

Although evidence for the best method of teaching
prenatal ultrasound is sparse, the basic method of di-
dacticsfollowed by supervised scanning is supported
by the literature. Whether and how to implement this
model will need to be adapted to individud settings.
Future research on specifictechnigues, such asthe hand-
on-hand technique, and on general tools such as com-
petency-based testing, can help refine and sandardize
teaching techniques. An evidence-based approach to
teaching prenatal ultrasound will helpfamily physicians
increase accessto high-qudity prenatal ultrasound ser-
vices.

Family Medicine

Summary of Recommendations
Category A (There is good evidence to support the
recommendation)

(1) Didactics followed by supervised scanning is an
effective method for teaching fetal biometry to family
physicians**

(2) Family physicianscan learnto performadequate
complete studies in less than 50 scans.*#92°

Category B (Thereisfair evidenceto support the
recommendation)

(1) Didectics followed by supervised scanning is
an dfective method for teaching anatomic surveysto
family physicians.*®°

(2) Practice management should be taught aspart of
prenatal ultrasound didactics. When it is not taught,
resdents tend to overestimate the costs of malpractice
andrefrainfromincluding ultrasoundintheir postgradu-
ate practice®

Category C (Thee isinaufficient evdence to support
the recommendation, but these recommendations
conform to comnon or standard pradice)

(1) Didactics should cover ultrasound physics, ma-
chine usage, indicdions, fetal biometry, the anaomic
survey, practice management, and ethical issues.

(2) CD-ROMs are an effective tool allowing active
learningandatrangti on from didactic learningto prac-
tice with live patients.

(3) The hand-on-hand technique is an effective
methodforteaching the psychomotor skillsof prenatd
ultrasound.

(4) Trainingfaculty in prenatal ultrasound killsisa
first sgpindeveloping aprogramfor trainingresidents.”

(5) Time should be set asde for resdents to learn
prenatal ultrasound longitudindly and in block rota-
tions?
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