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Point-of-Care Ultrasound:
A Practical Guide for Primary Care




Tools of the Trade: Point-of-Care
Ultrasonography as a Stethoscope

Hiroshi Sekiguchi, MD'

! Division of Pulmonary and Critical Care Medicine, Mayo Clinic,
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Point-of-Care Ultrasonography

Michael J. Arnold, MD, and Christopher E. Jonas, DO

Jrnfcrmed Services Universily of the Health Scences, Benesda, Maryland

Rachel E. Carter, MD, “laval -oss tal Jacksonvile, Jac<sorv lle, F.orida

Point-of-care ultrasonography (POCUS) is performed by a physician at the bedside and is standard practice in obstetric,
emergency, and musculoskeletal medicine. When compared with formal sonography, POCUS is equivalent in screening for
abdominal aortic aneurysm and as accurate in diagnosing deep venous thrombosis. POCUS has high accuracy for diagnasing
pneumonia and detecting acute decompensated heart failure but is less accurate than computed tomography for identifying

pulmaonary embalism. POCUS confirmation of intrauterine pregnancy rules out
an ectopic pregnancy. In the third trimester of high-risk pregnancies, umbilical
artery Doppler ultrasonography canimprove perinatal outcomes. Musculoskele-
tal POCUS is used to diagnose and guide treatment of many joint and soft tissue
conditions. It is as accurate as magnetic resonance imaging in the diagnosis of
complete rotator cuff tears. Ultrasound guidance improves outcomes in the
placement of central venous catheters and fluid drainage from body cavities
and lumbar punctures. Ultrasonoqraphy can reduce the use of CT for diagnosis
of appendicitis; however, negative scan results do not rule out disease. POCUS
can accurately diagnose and rule out gallbladder pathology, and is effective for
diagnosing urolithiasis. Focused cardiac ultrasonography can detect pericardial
effusion and decreased systolic function, but is less accurate than lung ultraso-
nography at diagnosing acute heart failure. Limited evidence demonstrates a

The hands-on, "showing while

benefit of diagnosing testicular and gynecologic conditions. The American Colleg  telling” nature of POCUS advances

Institute of Ultrasound in Medicine, the Society for Academic Emergency Medicine

physical diagnosis skills, fosters

others offer POCUS training. Training standards for POCUS have been defined forre ,otop-patient communication, and

for credentialing. (Am Fam Physician. 2020;101(5):275-285. Copyright @ 2020 Ameri

increases patient satisfaction,
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PUINT-OF-CARE ULTRASOUND USES

POCUS uses Scope of use | Example questions
Physical exam =oQusel "1s thas paloable Mass o cyst Ccor
extension solid structu-e?”

“Is the baly in Lhe cephatic or
breach presentat an?”

Procedural Focused “Where is the bast location to
insers aneegle?”
“Where is the foreign body?”

Diagnostic Focusec ‘Are there stones Inthe
grliblac de-?*
“ls thess a prennancy in the
ute-ys?”

rMulti-organ extended “1s the patient’s "ypotensicn due

stens lo sepsis, hearl failurg, v atule
hlcod lnss?”
“AMNT S cauEng the patont's
dysoneai”
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N EnglJ Med 2021;385:1593-602.

POCUS FOR BEGINNERS

The best procedures for pcint-of-care ultrasound (FOCUS] beginners zre impactful for the
patienrs, easy to perform (require a small numbar of quickly cbtained views), simple to interprat
(limited dlagnostic endpolints), and low llabllity for patient and physiclan

Tissue/system Learn this first Then proceed to | Transducer type

Skin 21d soft tissae Cellulitis vs. abscess -umpsand bumps F gh frecuency

Musculoskeletal <nee eFuslans Needle gquicance = gh frecuancy

Pelvisand obstetiic: | Sladder obstruclicon ntraulering pregnancy Low lreguency
labor and delivery

Abdomen Abdominal asctes “yd-cnephrosis Low frequency

Chesr Slewra #fusian >ulmaonary edema | owv freqency

POCUS MULTI-ORGAN SCANS

Name l Clinical use l Dlagnostie targets
EF/ST Blunt trocmaof theabdoner | Free fiuid in the :bdemen ard aclv 5, perizarcial
(Lxtended Focusad Assessment wish | AN chest Buid. and parumathorax and plears <lud

Soncgraphy far Travmal'

Labor and delivery Late third trimeste- exame * . Fs” of pragnancy:
and abar and délivery « Barity [rumber)

¢ Fuse fetal Faptoeat)

* Focket (fuld)

¢ Hlacsata lozaticn)

+ Fresentat on (cechalic ws braech)

- -

RUG L aciFarsrnntec Fypotenson | Mult-argan protosol to 2 ssess for etizleqy of
(Rapid Jitrssound “or Shotk anc of 5.5 2% shioce shedk and hysotension

Hypctersior)!

CLUE Cadiopud nonzry dysfunctior | Feat, aferior vena cava, and lung views to
(Caccmpuimansry Limited Lilt = sourd determine ncars falure physiclogy

Ll! —':‘ : +

FLAKLS Lore physicelexam icr Alypered, wincow-based approsth to teach ro
(Parzornal, Epigest- o, Antericr lurg, | 38NE@istfoutre inpetient | and earning tore uit-2sound sxam

Right upper qu.::'l':'-tv Loft uppor T o outpatient uie

quadrane, ard Supeapuhirs)



Point-of-care ultrasound: An
emerging clinical tool to enhance
physical assessment

Abstract: Point-of-care ultrasound (PoCUS) is a cost-effective diagnostic technology that, with
training, is accessible, portable, and a convenient diagnostic modality to complement physical
assessments. PoCUS is beneficial in that it can reduce the number of imaging tests required, while

also mitigating barriers to healthcare for rural and remote communities.

By Courteney D.M. Fraleigh, BN, RN and Elsie Duff, PhD, NP

As a primary care clinical tool, PoCUS can be used
to complement physical assessments to expedite

g diagnosts, reduce time to treatment, and precipitate
|| timelyreferrals by trained healthcare professionals.
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Nurse Pract 2022 Aug; 47(8): 14-20.
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Procedural Symptom- or

Resuscitative Diagnostic Guidance Sign-Based

Therapeutic
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Core Applications (2023 ACEP Emergency Ultrasound Guidelines)
15l 2B E RO ER

Aorta Procedural Guidance "
Hepatobiliary

DVT US-guided NB Urinary tract

Trauma Testicular
Pregnancy

Thoracic/Airway Ocular Bowel

Cardia/HD assessment Skin & Soft tissue MSK




POCUSFER /22X &1R: I-AIM

Indication
Acquire Interpret Make decision

Bahner DP, et al. J Ultrasound Med 2012
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ASE practice guideline 2020

J Am Soc Echocardiogr. 2020 Apr;33(4):409-422.e4.

Table 1 Definitions of cardiac ultrasound categories

UAPE Carviac POCUS CCE mited scho Cour

Diagnostic “Routing" performance of Focusad axams with Focuszad on a collection of Focusaa on pravicusly Comprehersna, al
pxpaciations asirgle magng protoco! specific imaging specific wewsfndings defineatad fingings as a fndings, quantdication;
to awgment bedside profocols DEsed upon perthent 1o the care of ollow-up exam,; Imited increasingly uss
examination suspicion of a spactic the critically il (e.q., meaging protocol applec ancad techniques
diseass (8.9., ruls out cardac output, fluld 1o anewer a specific
tarmponade) respansive) queastion
Applcation Fraquent, dally, rmultios Ususly once, per diseassa, Cn admission or change n Az folow up to Once [par admissi
frequancy physcians bt more frequently if clirical status, potantially comprahansive acho: changa in clinica 1
change in clnical slatus frecuently polentialy multipke i
I\ slor 15
Interpratation Presance or absence of Findings ralated to the Primary and incidental All findings, primary and Al findings '
of findings ullrasound “sgns” diagnosis sought in findings recorded in ncidental, recorded in incidental recarded ir
Indicative of cardiac pretocel views imited v comprehensive Imagng
avnomnality
Quantification Usually Absent Optional Typically Typicall Mandatory
Indication Physical axam Clinica suspicion Medical necessity dica it Medical nacassity
Documentation Images nol recorded Image archiving anvd formal Images archived, fermal Images archived on Images archived o
(excewt for QA), findings reporting controversia report fermal report formal report
reported in physcal
exam
Teaching required Infreduciory and modest Modest (vweeks to months) Agvanoed (months) ced [yt Advanced (years
[weserks)
Notes Used “In the marner end Similar to UAPE, but Imaqing protocols spacific tindings Corr
intent” of cardiac disvase specific toissues N the 5 tranng {1l
phy=cal examiration crically il; camparsan en. Compaarnison rn
tc available pricr studies i
as ind cated C

CCE, critical care echocardiograpty,; PACS, Picture Archival and Cammunication Systemn; POCLS. paint of Gard ultrascund; UAPE, ultrasound assisted physical examination.
Adspted from: Kmura BJ. Point-of-care cardiac utrasound techniques in the physicel examingticn: better at tha bedeide. Haart 2017;703:987-094. nttpe:idoi.org/ 101128/
haartnl- 2016 309315,
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acute lower abdominal pain with

sweating

Female acute abdomen or shock
cosider ovarian cyst rupture
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Echo first then Urine pregnancy test



US guided cannulation
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Long axis + in-plane technique - LA-IP

Short axic + out-of-plzanetechnique - SA-O2
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Short axis + in-planetechnique - SA-IP

A Onlique axis + in-plane technique - OA-IP
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PIV: IN-PLANE APPROACH

2.0cm,



VASCULAR ACCESS DEVICES

ChopraV, Ann Intern Med, 2015

G. Peripherally Inserted E. Tunneled Central Venous Catheter
Central Catheter
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POCUS FOR NPIL{E¥ERZLTR

A/ELEE

Diaphragm ( R/ L)

Liver / RPV / GB

Morrison’s pouch

Spleen

Splenorenal fossa

Kidney (R/ L)

TRE/B5h

Pubic symphysis

UB - transverse

UB - longitudinal

Prostate or Uterus

Bladder volume

Ascites location

10 B/ Beg B

Bat sign & A lines

BE&/TTA

CCA - Intima
Sliding/ Seashore sign V) - compresion

Diaphragm R/L Brachial artery & vein

PSLA Basilic vein
S4C Needling-off plane
IVC Needling-in plane



