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The University of California was founded in 1868, born out of a vision in the State
Constitution of a university that would “contribute even more than California’s gold to the
glory and happiness of advancing generations.”
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Program Information

e The UCSF-ZSFG Emergency Medicine residency program is a four-year ACGME-accredited program.

Graduates meet the eligibility criteria to sit for the American Board of Emergency Medicine (ABEM)
Qualifying Examination.

Medical Student

Programs The primary goal of the UCSF-ZSFG Emergency Medicine residency program is to educate physicians in the
unigue body of knowledge and skills that comprise the discipline of emergency medicine. Central to this

Residency Programs goal is the development of a high level of competence in the immediate recognition, evaluation and
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What is Point-of-Care Ultrasound?

* Dynamic
» Safe
* Portable
* Focused
* |deal



Point-of-Care Ultrasound is NOT:

* Areplacement for a thorough history and
physical exam

* Areplacement for a comprehensive,
radiology-performed ultrasound

* A biopsy



What is ultra-sound?

* Sound

— the transfer of mechanical energy from a
vibrating source to another through a medium

e Ultra

— Human hearing is in the range from 20 Hz -
20,000 Hz (20 KHz or 0.02 MHz)

— Ultra-sound is a frequency above the human
audible range, i.e. above 20 kHz

— Most point of care ultrasound applications use
frequencies between 2-10 MHz



What is ultra- sound?




How does ultrasound
work?
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The PURE Initiative: C \
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Historical Context
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In 2006, there were 51 doctors for
a population of 3.8 million people.



March 30, 2014



Mauritania

Senegal
; Niger
Gambia Mali |
Burkina
Guinea- Faso
Bissau o
Togo Nigeria

Sierra Leone Ghans

Cote d'lvoire
B Widespread outbreak
Liberia Limited local cases

| Isolated cases Cameroon




Ebola virus epidemic in West Africa
Total cases: 17,145 Total deaths: 6,070

Senegal Mauritania
Cases: 1 :
Deaths: 0 Mall :
Gam Cases: 8 Niger
ameg Deaths: 6 Blirking
Guinea- _Guinead Faso
Bissau Cases: 2,164 : Nigeria
Deaths: 1,327 Belin Pene
Cases: 20
Sierra Leone % Togo Deaths: 8
Cases: 7,312 S ¥ I w . Ghana
Deaths: 1.583 ¥, Cote d’lvoire
Liberia
Cases: 7,635 Canaroon
Deaths: 3,145 30 November 2014







Ultrasound Utility
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Program Development



1) Mentorship






2) Relationship






3) Buy-in
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4) Thoughtful integration
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5) Equipment
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Medicine Trolley
with 4 Drawer

* Overall Approx )
76L x 46W x 81Hcms
* Frame work of MS tubes mounted
on 10cms castors
* Two shelves with three
side railing on top shelf
* Two drawer under the each shelf
* Epoxy Powder Coated Finish

1-20D
Case History Trolley
* Approx, Size : 336 x 400 x 850 mm
* Made of ABS Material

« Single row , 20 layers with a drawer
« 3" Castor

400 x 850 mm

USI-805
Utility Trolley
(Two shelves)
+ m.s. Frame work
+ §.5. Shelves

« one m.s. Drawer
+ 10 cms castors







6) Standards



Emerg
Stan

American
Emergenc
ADVANCING EMERGENC

Approved October 2008

Section 1: lod
Revised and
T Emrgacy
Directors application in
October 2008 is now widesp

by medical pe
Originally is utilized 10 d
;TT‘;‘;;{::J:: and treat emer
Directors countless patig

June 2001

In June 2001

for use of ultr
published, wol
medicine and
critical role of
the health sys
visiting emer g
carly recognit
the increasing
treatment and
ultrasound.”
traditional im
ultrasound by
leading non-trf
Outside the Uy
have rapidly o
developing nay
diagnostic ent
emergency ul
injured in the

Since the ininy
emergency co
document, Fo
tissue evaluat
the clinical chf
ultrasound is 1

Copyright © 2004

AC E IS):);tigI};lent

Emergency Ultrasound Imaging Criteria Compendium
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Aorta
1.

This compendium contains the following criteria:

Aorta

Biliary

Echocardiography

Pelvic Ultrasound

Renal

Trauma

Ultrasound-Guided Procedures
Venous Thrombosis

v

The American College of Emergency Physicians (ACEP) has
developed these criteria to assist practitioners performing emergency
ultrasound studies (EUS) of the abdomen and retroperitoneum in
patients suspected of having an acute abdominal aortic aneurysm
(AAA).

Ultrasound has been shown 1o be accurate in identifying both
ancurysmal and normal abdominal aortas, In most cases, EUS is used
1o identify or exclude the presence of infrarenal AAA. In some cases,
EUS of the abdominal aorta can also identify the presence of
suprarenal AAA or of distal dissection. If thoracic aortic aneurysm or
proximal dissection is suspected, these may be detected using
transthoracic techniques or may require additional diagnostic
modalities. Patients in whom AAA is identified also need to be
assessed for free intraperitoneal fluid,

EUS evaluation of the aorta occurs in conjunction with other EUS
applications and other imaging and laboratory tests, Itisa clinically
focused examination, which, in conjunction with historical and
laboratory information, provides additional data for decision-making.
It attempts 10 answer specific questions about a particular patient’s
condition. While other tests may provide information that is more
detailed than EUS, have greater anatomic specificity, or identifies
alternative diagnoses, EUS is non-invasive, is rapidly deployed and
does not entail removal of the patient from the resuscitation area,
Further, EUS avoids the delays, costs, specialized technical
personnel, the administration of contrast agents and the biohazardous

Amenican College of Emergency Physiciag

American College of Emergency Physicians o PO Box 619911 o Dallax, TX 752619911 o 9725500011 o 500-798-1822



2016 Model of the Clinical Practice of Emergency Medicine

The Core Content Task Force || created and endorsed the 2001 Model of the Clinical Practice of Emergency
Medicine (EM Model) as published in the June 2001 Annals of Emergency Medicine and Academic Emergency
Medicine

The 2016 EM Model Review Task Force conducted the seventh review of the EM Model. Their work is built on
the original 2001 EM Model and the subsequent four revisions. The 2016 EM Model is published online in the
March 2017 Journal of Emergency Medicine

All changes that resulted from the 2016 EM Model Review Task Force are summarized in Figure 1

Preamble of the Core Content Task Force I, Adapted for the 2016 EM Model

In 1975, the American College of Emergency Physicians and the University Association for Emergency
Medicine (now the Society for Academic Emergency Medicine; SAEM) conducted a practice analysis of the
emerging field of Emergency Medicine. This work resulted in the development of the Core Content of
Emergency Medicine, a listing of common conditions, symptoms, and diseases seen and evaluated in
emergency departments. The Core Content listing was subsequently revised four times, expanding from 5 to
20 pages. However, none of these revisions had the benefit of empirical analysis of the developing specialty
but relied solely upon expert opinion

2016 EMModel Review 2013 EM Model Review 2011 EMModel Review 2009 EM Model Review
Task Force Task Force Task Force Task Force

Tartama, M.D

2007 EMModel Review 2005 EM Model Review 2003 EMModel Review Core Content
Task Force Task Force Task Force Task Force Il
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19.5 Ultrasound
19.5.1 Diagnostic ultrasound

19.5.2 Procedural ultrasound




The Emergency Medicine Milestone Project
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12. Other Diagnostic and Therapeutic Procedures: Goal-directed Focused Ultrasound (Diagnostic/Procedural) (PC12)
Uses goal-directed focused Ultrasound for the bedside diagnostic evaluation of emergency medical conditions and diagnoses, resuscitation

of the acutely ill or injured patient, and procedural guidance.

Has not
Achieved Level 2 Level 5

Level 1
Describes the indications for Explains how to optimize Performs goal-directed Performs a minimum of Expands ultrasonography
emergency ultrasound ultrasound images and focused ultrasound exams 150 focused ultrasound skills to include: advanced
Identifies the proper probe examinations echo, TEE, bowel, adnexal
for each of the focused Correctly interprets and testicular pathology,
ultrasound applications acquired images and transcranial Doppler

Performs an eFAST

. = T O

Comments:

Suggested Evaluation Methods: OSCE, SDOT, videotape review, written examination, checklist




CSF ED Point-of-Care Lower Extremity Vascular Ultrasound Protocol

Anatomy: An understanding of the anatomy is vital to this study, specifically the following
facts.

nt and emerge as the
vein medial
(CVA = Crotch, Vein, Art

B) The CFA bifurcates into the Superficial Femoral Artery (SFA) and Profund
Artery (PFA) about 2-3¢m below this point

C) At about that same le » Greater Saphenous Vein (GSV) empties into the CFV at the
hno:Femoral Junction ]) from the medial side.

D) Just distal to this, the CFV splits into the Superficial Femoral Vein (SFV) and the Deep
Femoral Vein (DFV).

E) Both the PFA and the DFV dive deep (and lateral) into the thigh after splitting off. You
1't see them on ultrasound after this point.

F) The SFA and SFV continue together like lovers in springtime down the thigh and, after
diving through the adductor hiatus, emerge as the popliteal artery (PA) and vein (PV).

*Note that the SFV is a deep vein, not a superficial one (it's the main deep vein of the
upper leg) and a clot in this vessel is absolutely 100% a DVT. Confusion overt
nomenclature has led UCSF Radiology to push for re-naming the SFV the "Femoral V

1as not caught on outside of ti istitution. [nour ED, SFV is

Aorta

lliac

Common
! femoral

Superficial
femoral

Popliteal

F r.“-'_ ral ver
Anterior Grest saphercy
tibial = e (superthca

- Dorsalis
pedis




Observed Structured Clinical Exam FAST Assessment Form

(To be completed by the Evaluator observing the clinician/Trainee use of ultrasound)

Trainee: Date:

Evaluator: Training Site:

All fields to be scored in 0-2 scale:

0 — action not performed

1 — action performed with prompting
2 — action performed independently

Turned on machine

|Positioned machine properly

|Positioned patient properly

|Entered data into machine properly

ICleaned hands prior to scan

ICleaned probes prior to scan

ommunicated well with patient




Modified

from: 4\

&8
¥,

-
Patient Name:

Date of scan:
Location: O Ward O OPD O Emergency O Other
\

Sonographer(s) ,

Supervised scan ONo OYes, by

>
What was the clinical question(s) this ultrasound was trying to answer?

L.
f Cardiac Effusion? RV dilatation? EF? Other findings: = TP TN )
A Yes Yes Normal
[ TLS
A No No Decreased FP FN
> Severely decreased <
Abdomen RUQ free fluid? LuQ free fluid? Pelvic free fluid? TP TN
S Yes Yes Yes s
L No No No Py FP FN
i Lungs Lung sliding? Pleural fluid? Multiple B-lines? Con_c.ohdduon?N TP N
Right OYes ONo Right OYes ONo Right©Yes ONo Right OYes ONo TLS
L Left OYes ONo left OYes ONo left OYes ONo | eft OYes ONo | FP_| FN
/ Obstetric Gest. sac Yolk sac  Fetal pole IUP Number: Uterine mass? Adnexal mass? EMM \
Yes Yes Yes Yes Yes mm TS
No No No L p— bpm No No TP ™
CRL BPD HC AC FL Fetal lie Placenta position Previa:
) cm cm cm ) cm ) cm Transverse Anterior Yes FP FN
EGA EGA EGA EGA EGA Long Posterior No
\AFI ~ Q15 . Q2 Q3 O Totab .. Polyhydramnios Oligohydramnios /




/) Tailored



MANUAL OF

ULTRASOUND

FOR RESOURCE-LIMITED SETTINGS




8) Desirable



ULTRASOUND CHAMPION APPLICATION:

Name:
(First) (Middle Name(s)) (Last)
Level of training: Resident physician (program: year in training: )
Consultant physician (Department/Faculty: )
Do you have any previous experience with ultrasound? Yes [/ No Ifyes, please describe:

Why do you want to pursue training in ultrasound?

In what type of setting would you like to practice in when you complete your training?

Would you be willing to service as an ultrasound trainer in for the next cohort of residents?
Why or Why not?

How would you evaluate yourself in each of the below?

Excellent Good Satisfactory Needs Improvement

Enthusiasm



9) Deliverable



ULTRASOUND
TRACK:
MANUAL

Sally Graglia, MD, MPH

Liberia College of Physicians and Surgeons
Boston Children’s Hospital




MONTHLY CURRICULUM CALENDAR:

Month 1 (July) - Ultrasound physics; Machine cleanliness
- Due:
o Required reading:
* (under machine maintenance) Ultrasound probe infection control: challenges
and solutions
* (under physics) Ultrasound Physics
- Ultrasound Conference:
o Ultrasound physics lecture
o Journal review and discussion
o Review saving images on the machine
- On the wards:
o Navigating the machine, saving images, uploading images
- Homework:
o Required reading:
* (under FAST) AIUM Practice Guideline for the Performance of the Focused
Assessment with Sonography for Trauma (FAST) Examination
* (under FAST) Secondary Ultrasound Examination increases the sensitivity of
the FAST exam in blunt trauma
* Video: eFAST video
(https://www.youtube.com /watch?v=NjAprHhQ71U&feature=youtu.be)
o Optional reading:
* (under FAST) FAST after pre-hospital HoTN| Annals EM. 2004
o Required scans:
= Export 1 ultrasound study to your USB
* Delete your old ultrasound studies




10) Measurable
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2 Name scan: by: Sums Interp. Interp.
3 effusion RV dilation EF vegetations
4 |Cassell % ward yes Dr. Sally What type of mass in the epigastrum? 0 837 0 81
5 |Cassell OPD yes Dr. Sally 0 0
6 |Cassell please put a line through NO for change in man ward no post appendectoy tachycardia h/o internal hemorrhage 0 0
7 |Cassell TLS, management change, probe cleaning emergency |yes Dr. Sally bowel obstruction r/o perfortion 0 0
8 |Cassell ward yes Dr. Sally bladder outlet obstruction r/o BPH vs prostate ca 0 0
9 |Cassell ward yes Dr. Sally bladder tumor r/o hydronephrosis and free fluid 0 0
10 |Cassell ward yes Dr. Sally pelvic tumor r/o sarcoma and free fluid 0 0
11 |Cassell X emergency |yes Dr. Sally evaluation of blunt trauma 0 0
12 |Cassell only 2 images saved? No cardiac images? emergency |no FAST/FOCUS in a patient with bowel obstruction UTF UTF UTF 0 0
13 |Cassell ward FOCUS/FAST in a patient with a gunshot wound N TLS 1 1
14 |Cassell ward Post op appendectomy TN TLS TN 2 2
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24 | Cassell emergency obstructed congential RIH 0 0
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26 |Cassell 0 0
27 |Cassell emergency blunt abdominal trauma r/o hemoperitoneum 0 0
28 |Cassell NEEDS reivew appendicitis r/o perforation 0 0
29 |Cassell NEEDS reivew ward polytraumatized patient r/o hemoperitoneum TLS 0 0
30 |Cassell blunt abdominal trauma r/o hemoperitoneum 0 0
31 |Cassell OPD cause of suprapubic distention 0 0
32 |Cassell emergency general peritonitis r/o ruptured appendicitis / typhoid perforation 0 0
33 |Cassell emergency blunt abdominal trauma r/o viscous rupture 0 0
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36 | Cassell AAC tips; pelvis needs transverse .'.\I:\d longitudin no abdominal distention TN TLS TN 2 2
{ > Bartekwa Blapooh Cassell Goyah Igwilo Ireland Jallah Paye Richards Sanoe Woheel < Calcs Needed St +

Count: 112 A - . + 100%




Program Challenges



1) Funding






1) Sustainability
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Cases
(the basics)



Case #



17M presented after motorbike accident.

Unable to obtain a blood pressure with
cool extremities to touch.

Abrasions to shoulder but no external
bleeding, no obvious long bone fractures
or chest wall trauma.
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OR with Surgery

Exploratory laparotomy with
finding of splenic rupture

Well 1 week later, discharged



Case #



55M with h/o HTN presenting with
severe chest pain radiating to the

back

Diaphoretic, increased WOB,
clutching his chest
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Family able to fund trip to Ghana
for definitive surgical management

Walked into clinic for follow up in
Liberia, alive



Cases
(more specific to low resource settings)



Case #



30 G2P2 F now 3 weeks s/p NSVD now
presenting in respiratory distress with hx
of shortness of breath, orthopnea,
weight gain, bilateral low extremity
edema

History is limited as patient is in
extremis
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Peripartum Cardiomyopathy

Makes up 4% of Dilated Cardiomyopathy
iy
Definition®.2;

— Development of HF toward end of pregnancy
or within 5 months after delivery

— Absence of another cause
— LV systolic function < 45% +/- dilatation

Rates range; data incomplete
Cause remains unknown; multifactorial



In this setting, unable to intubate
Treated with diuretics and NIPPV (BPAP)

Patient passed in the Resuscitation Bay
with her husband at bedside thought to
be secondary to dilated Peripartum
Cardiomyopathy



Case #



11M presenting with fever, fatigue
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Heller, 201.



Probe position

No.

1

Localization
Epigastric
angle

Right axillary
line thorax

Right axillary
line abdomen

Left axillary
line thorax

Left axillary
line abdomen

Suprapubic
pelvis

Possible FASH Findings
- pericardial effusion
- abdominal lymph nodes

- pleural effusion

- focal liver lesions

- ascites in the pouch of
Morison

- pleural effusion

- focal spleen lesions
- ascites in spleno-renal pouch

- ascites in the pouch of
Douglas

Heller, 201



Table I1. Abdominal ultrasound findings

Active TB by smear or culture

Ultrasound findings OR 95% CI p-value Frequency
Lymphadenopathy 2.63 1.51 - 4.60 0.0002 55.3% (94/170)
Hepatomegaly 0.63 0.34-1.19 0.128 18.8% (32/170)
Splenomegaly 1.65 0.66 - 4.24 0.242 12.9% (22/170)
Splenic lesions 1.89 1.04 - 3.46 0.024 37.1% (63/170)
Ascites 2.24 1.22 - 4.15 0.005 38.2% (65/170)
Pericardial effusion 2.83 1.62 - 4.96 0.00008 55.9% (95/170)
Splenic lesions + 2.02 1.07 - 3.82 0.019 32.9% (56/170)
lymphadenopathy

Splenic lesions + ascites 2.43 0.96 - 6.41 0.041 15.9% (27/170)
Splenic lesions + 2.86 1.07 - 8.07 0.02 15.9% (27/170)

lymphadenopathy + ascites

Patel, 2011



TB and HIV

* Tuberculosis (TB) is primarily a pulmonary
disease; hematogenous spread can affect
many systems and have varied
presentations?

» Extra-pulmonary TB (EPTB) and smear
negative TB are common in
immunocomprimised patients3

» Ultrasound can detect findings suggestive
of EPTB even if there are no classic
pulmonary findings to suggest TB3



Unable to obtain biopsy in this
setting

Initiated on anti-TB medications, to
be followed in the outpatient
setting



Case #



40sM presented for evaluation of L
flank pain and fever of unclear
etiology with +TTP with plan for OR
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Pyomyositis

* Definition
— Purulent infection of skeletal muscle4

* Risk factors:

— Immunocompromise, trauma, intravenous drug
use, other infection, malnutrition

« 3 stages>

— Stage 1: crampy, low grade fever, induration
(abx)

— Stage 2: purulence, fever, edema (abx + [&D)
— Stage 3: Stage 2 + systemic toxicity (abx + [&D)



Continued antibiotics

Incision and drainage performed at
the bedside

Prevented mortality and morbidity
associated with OR



Case #



56M presenting with abdominal
pain, nausea, and fevers of unclear
etiology with RUQ TTP
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Liver Abscesses

Liver abscesses are the most common type of
visceral abscess®é

Pyogenic liver abscesses either direct or
hematogenous spread

Klebsiella pneumoniae is the primary cause of
pyogenic liver abscesses in various parts of
Asia; association with colorectal cancer

No RCT for abx as treatment

Consider surgical drainage if multiple,
loculated, inadequate response to
percutaneous drain



Had percutaneous drains placed
with purulent drainage

Started on anti-biotics

Discharged with outpatient follow-
up



Case #



24F presented for evaluation of
pelvic pain, abdominal pain, and
vaginal bleeding
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Ectopic pregnancy

Isthmus : : .
\ Pars uterina  Uterine ostium

Ampulla o 0
\Ku_'. Ny |5

Infundibulum\({’ =

Mesosalpinx

: i
Ll \ ) T y
Fimbriae% \ : L d Ny
! \ :

~.
= Qvary

TUterus
Abdominal ostium

* Risk factors = Disruption of normal anatomy
(infection, surgery, congenital, tumors, etc.)

* Most fallopian tubes (96%)

« Ampullary (70%), isthmic (12%), fimbrial (11%), ovarian
(3%), interstitial (2%), Abdominal pregnancy (1%)7



Went to the OR

Laparotomy with removal of the
adnexal ectopic pregnancy

Did well post-operatively



Case #



4M s/p fall from tree with
abdominal pain with c/f peritonitis
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Negative intra-abdominal FAST for
free fluid

Went to OR for exploratory
laparotomy which was negative

HIV test was ordered and positive



Cases
(Indication creep!)



Case #



13-month-old M referred to
pediatrics from ophthalmology
clinic with concern for pre-septal
cellulitis

No red light reflex
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Pediatrics team was concerned for
retinoblastoma and tried to arrange
treatment



Case #



3-week-old, otherwise healthy M,
BIB mother for evaluation of
“jerking” with fever with no

improvement of mental status s/p

several days of antibiotics with
bulging anterior fontanelle



Depth 5.9cm

L38: MSK

MI:
0.51

TIB:
0.08

Res
MHz
6.40

96%

86%

09:15
01/17/1970
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Ventriculomegaly used as prognostic
tool for clinical team



Conclusion
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GREATEST SHORT STORIES

house. wa,:.mvom% said they just threw them into
the hole. Now I must stop talking, for it is time

for you to S.E.W around again. Would you like
another sandwich ?”

1deavoring to speak calmly,
ye to tell you—”

» Mr. Cuthbert,

“al want is to bé
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Overview

Introduction

What is Point-of-care Ultrasound (POCUS)?
Historical context

Point-of-care Ultrasound (POCUS) Utility
Program development

Cases

— Basics

— Tropical/low resource environments
— “Indication creep”

Conclusion




Thank you!

Questions?

A WY
sally.graglia@ucsf.edu
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