
Point-of-Care Ultrasound  
in Low Resource Settings

Sally Graglia, MD, MPH 
University of California, San Francisco – Zuckerberg San Francisco 

General 
Director of Medical Student Ultrasound Educator



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



Goals

• Share my experience 
• Provide brief overview to building 

programs in low-resource environments 
• Spread the word: POCUS Potential 
• Become a resource for you!





















What is Point-of-Care Ultrasound?

• Dynamic 
• Safe 
• Portable 
• Focused 
• Ideal



Point-of-Care Ultrasound is NOT:

• A replacement for a thorough history and 
physical exam 

• A replacement 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 
• 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?



Electricity Crystals Sound

How does ultrasound 
work?
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Historical Context
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In 2006, there were 51 doctors for 
a population of 3.8 million people.
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Ultrasound Utility
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Program Development



1) Mentorship





2) Relationship





3) Buy-in







4) Thoughtful integration





5) Equipment













6) Standards



















7) Tailored





8) Desirable





9) Deliverable







10) Measurable





Program Challenges



1) Funding





1) Sustainability





Point-of-Care Ultrasound 
(POCUS)





Normal ejection fraction





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.















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











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













Peripartum Cardiomyopathy

• Makes up 4% of Dilated Cardiomyopathy 
(DCM) 

• Definition1,2: 
– 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











Heller, 2013



Heller, 2013



Patel, 2011



TB and HIV

• Tuberculosis (TB) is primarily a pulmonary 
disease; hematogenous spread can affect 
many systems and have varied 
presentations3 

• 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







Pyomyositis

• Definition 
– Purulent infection of skeletal muscle4 

• Risk factors: 
– Immunocompromise, trauma, intravenous drug 

use, other infection, malnutrition 
• 3 stages5  

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

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









Liver Abscesses

• Liver abscesses are the most common type of 
visceral abscess6  

• 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







Ectopic pregnancy

• 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





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









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 







Ventriculomegaly used as prognostic 
tool for clinical team



Conclusion
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Thank you! 
Questions? 

 
 
 
 
 
 
 

sally.graglia@ucsf.edu
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