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Introduction: 
The utilization of point-of-care ultrasound (POCUS) is rapidly increasing 
throughout the medical community as recognition of and access to the 
benefits of bedside ultrasound becomes more readily available. The vast 
advantages of POCUS include: Focused Assessment with Sonography in 
Trauma (FAST) exam, central and peripheral intravenous cannulation, and 
ultrasound-guided injections and biopsies. As POCUS becomes an 
integral component of healthcare, both undergraduate and graduate 
medical POCUS education is urgently necessary in curricula.  Despite the 
apparent need of POCUS curricula, there is still a lingering question: Are 
there evidence-based benefits to POCUS training in undergraduate 
and/or graduate medical education settings?

Methods:
Systematic review involving PubMed, Google Scholar, and Scopus. 

Results/Discussion: 
Pre-Clinical
Research demonstrates the utilization of POCUS education improves 
anatomy education and physical examination skills for sonographic 
assessment of abdominal, reproductive, cardiovascular, and renal 
structures. 1–4  Simulation enhanced POCUS education demonstrated that 
self-guided simulation learning alongside traditional instructor-led 
lectures resulted in a greater competency for ultrasonographic evaluation 
of basic cardiac anatomy and physiology.5 Another simulator for 
transabdominal ultrasound noted the potential of simulation to improve 
ultrasound skills, master basics, and improve confidence of users in the 
evaluation of abdominal organs.6 A low-cost femoral triangle model for 
the first year medical student allowed for practice of ultrasound-guided 
procedures and reinforcement of anatomical knowledge of the femoral 
triangle.7 
Clinical 
One study found that students who completed a emergency medicine 
clerkship with integrated POCUS training (including FAST and 
ultrasound-guided vascular access training) performed significantly better 
on testing as compared to emergency medicine residents that did not 
complete the additional training.11 Another emergency medicine POCUS 
enhanced clerkship for medical students demonstrated an improvement in 
fund of knowledge and reinforced skills such as extended-FAST (eFAST) 
or Rapid Ultrasound for Shock and Hypotension (RUSH).12 In a similar 
notion, a simple one-hour eFAST training session during a surgical 
clerkship exhibited the potential for improved competency for medical 
students performing and interpreting the eFAST examination.13

Graduate Medical Education  (GME)
A study investigating the integration of a POCUS curriculum in a 
military internal medicine residency demonstrated improved 
sonography skills corresponded with a greater retention of knowledge, 
improved confidence in performing ultrasound guided invasive 
procedures, and a 37% increased interest in the use of POCUS in 
future clinical practice.15 In an alternative setting, a large academic 
internal medicine residency program implemented a POCUS 
curriculum and noted that the residents who completed the entire 
curriculum had a substantial long-term gain in knowledge for all 
major ultrasound applications, with a notable increase in confidence 
for cardiac and pulmonary applications.16

Standardization
In 2022, an international consensus conference proposed 
recommendations for undergraduate medical student ultrasound 
education. These recommendations alongside a Canadian consensus 
for ultrasound education proposed an agreement on a basic preclinical 
and clinical ultrasound curricular domains for medical POCUS.18,19  
These will be explored further in a future study.

Structured, small group teaching sessions with didactics, clear 
learning objectives, and mandatory hands-on learning are all 
characteristics of POCUS education that can yield greater 
POCUS skills, confidence, and understanding for students.20

 

 
Conclusion
POCUS education has been shown to be effectively 
implemented in undergraduate through graduate medical 
education settings. The inclusion of a properly integrated 
POCUS curriculum can result in greater confidence in 
ultrasound use, increased knowledge of anatomy and basic 
sciences for various organ systems, improved ultrasound 
knowledge and performance in clinical clerkships, and 
offers improved confidence and knowledge in ultrasound 
during residency. In order for POCUS to be effectively 
taught, various domains should be addressed as outlined by 
the international consensus on ultrasound education. 
Specifically, structured, small group teaching sessions with 
didactics, clear learning objectives, and mandatory 
hands-on learning are characteristics of POCUS education 
that can yield greater POCUS skills, confidence, and 
understanding.

References 
1. Nausheen F, Young C, Brazil J, et al. Confidence level and ability of medical students to identify abdominal structures after integrated ultrasound sessions. Ultrasound Int Open. 2020;6(1):E7-E13. doi:10.1055/a-1199-1578
2. Haji-Hassan M, Călinici T, Drugan T, Bolboacă SD. Effectiveness of Ultrasound Cardiovascular Images in Teaching Anatomy: A Pilot Study of an Eight-Hour Training Exposure. Int J Environ Res Public Health. 2022;19(5). doi:10.3390/ijerph19053033
3. Alerhand S, Choi A, Ostrovsky I, et al. Integrating Basic and Clinical Sciences Using Point-of-Care Renal Ultrasound for Preclerkship Education. MedEdPORTAL. 2020;16:11037. doi:10.15766/mep_2374-8265.11037
4. Parikh T, Czuzak M, Bui N, et al. Novel use of ultrasound to teach reproductive system physical examination skills and pelvic anatomy. J Ultrasound Med. 2018;37(3):709-715. doi:10.1002/jum.14408
5. Cowan B, Brackney A, Barremkala M. Ultrasound in medical education: can students teach themselves? Med Sci Educ. 2021;31(5):1663-1668. doi:10.1007/s40670-021-01357-0
6. Orr KE, Hamilton SC, Clarke R, et al. The integration of transabdominal ultrasound simulators into an ultrasound curriculum. Ultrasound. 2019;27(1):20-30. doi:10.1177/1742271X18762251
7. Landau-Taylor J, Cassidy B, Claus LA, et al. Integration of Clinical Skills into Preclinical Medical Curriculum Via a Low-Cost Femoral Triangle Ultrasound Model. Med Sci Educ. 2022;32(5):937-939. doi:10.1007/s40670-022-01629-3
8. Situ-LaCasse E, Acuña J, Huynh D, et al. Can ultrasound novices develop image acquisition skills after reviewing online ultrasound modules? BMC Med Educ. 2021;21(1):175. doi:10.1186/s12909-021-02612-z
9. Linehan V, Ramlackhansingh J, Hartery A, Gullipalli R. The Use of a Student Radiology Interest Group to Promote Ultrasound Education-A Single Center Experience. Acad Radiol. 2020;27(5):724-736. doi:10.1016/j.acra.2019.08.003
10. Shokoohi H, Boniface K, Kaviany P, Armstrong P, Calabrese K, Pourmand A. An experiential learning model facilitates learning of bedside ultrasound by preclinical medical students. J Surg Educ. 2016;73(2):208-214. doi:10.1016/j.jsurg.2015.10.007
11. Favot M, Courage C, Mantouffel J, Amponsah D. Ultrasound training in the emergency medicine clerkship. West J Emerg Med. 2015;16(6):938-942. doi:10.5811/westjem.2015.9.27290
12. Cevik AA, Cakal ED, Abu-Zidan F. Point-of-care Ultrasound Training During an Emergency Medicine Clerkship: A Prospective Study. Cureus. 2019;11(11):e6118. doi:10.7759/cureus.6118
13. Krause C, Krause R, Krause R, Gomez N, Jafry Z, Dinh VA. Effectiveness of a 1-Hour Extended Focused Assessment With Sonography in Trauma Session in the Medical Student Surgery Clerkship. J Surg Educ. 2017;74(6):968-974. doi:10.1016/j.jsurg.2017.03.007
14. Ferderber ML, Vann K, Tzaras A, Hadadi N, Gilbird RM. Evaluation of a musculoskeletal ultrasound workshop in the family medicine clerkship. Fam Med. 2022;54(1):54-57. doi:10.22454/FamMed.2022.378370
15. Mellor TE, Junga Z, Ordway S, et al. Not just hocus POCUS: implementation of a point of care ultrasound curriculum for internal medicine trainees at a large residency program. Mil Med. 2019;184(11-12):901-906. doi:10.1093/milmed/usz124
16. Anstey JE, Jensen TP, Afshar N. Point-of-Care Ultrasound Needs Assessment, Curriculum Design, and Curriculum Assessment in a Large Academic Internal Medicine Residency Program. South Med J. 2018;111(7):444-448. doi:10.14423/SMJ.0000000000000831
17. Rosenberg CJ, Nanos KN, Newcomer KL. The “Near-Peer” Approach to Teaching Musculoskeletal Physical Examination Skills Benefits Residents and Medical Students. PM R. 2017;9(3):251-257. doi:10.1016/j.pmrj.2016.06.004
18. Hoppmann RA, Mladenovic J, Melniker L, et al. International consensus conference recommendations on ultrasound education for undergraduate medical students. Ultrasound J. 2022;14(1):31. doi:10.1186/s13089-022-00279-1
19. Ma IWY, Steinmetz P, Weerdenburg K, et al. The canadian medical student ultrasound curriculum: A statement from the canadian ultrasound consensus for undergraduate medical education group. J Ultrasound Med. 2020;39(7):1279-1287. doi:10.1002/jum.15218
20. Safavi AH, Shi Q, Ding M, et al. Structured, Small-group Hands-on Teaching Sessions Improve Pre-clerk Knowledge and Confidence in Point-of-care Ultrasound Use and Interpretation. Cureus. 2018;10(10):e3484. doi:10.7759/cureus.3484
21. Gulati G, Alweis R, George D. Musculoskeletal ultrasound in internal medicine residency - a feasibility study. J Community Hosp Intern Med Perspect. 2015;5(3):27481. doi:10.3402/jchimp.v5.27481
22. Rong K, Lee G, Herbst MK. Effectiveness of Near-Peer Versus Faculty Point-of-Care Ultrasound Instruction to Third-Year Medical Students. POCUS. 2022;7(2):239-244. doi:10.24908/pocus.v7i2.15746
23. Miller C, Weindruch L, Gibson J. Near peer POCUS education evaluation. POCUS. 2022;7(1):166-170. doi:10.24908/pocus.v7i1.15019
24. Berko NS, Le JN, Thornhill BA, et al. Design and Validation of a Peer-Teacher-Based Musculoskeletal Ultrasound Curriculum. Acad Radiol. 2019;26(5):701-706. doi:10.1016/j.acra.2018.09.001
25. Ahn JS, French AJ, Thiessen MEW, Kendall JL. Training peer instructors for a combined ultrasound/physical exam curriculum. Teach Learn Med. 2014;26(3):292-295. doi:10.1080/10401334.2014.91046426. Smith CJ, Matthias T, Beam E, et al. Building a bigger tent in point-of-care ultrasound 
education: a mixed-methods evaluation of interprofessional, near-peer teaching of internal medicine residents by sonography students. BMC Med Educ. 2018;18(1):321. doi:10.1186/s12909-018-1437-2

 

Guest anesthesiologists lecturer educating Rowan-Virtua SOM POCUS Elective 
students - Image courtesy of Rowan-Virtua SOM Simulation Center 

Ryan Morrison (OMS-IV) utilizing  simulation mannequin with augmented reality 
accessories - Image courtesy of Rowan-Virtua SOM Simulation Center 

https://sciwheel.com/work/citation?ids=14634469,14634471,14634465,14634472&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&sa=0,0,0,0
https://sciwheel.com/work/citation?ids=14697539&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14697542&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14634480&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14634475&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14689576&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=7725187&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13618474,10476029&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=7030496&pre=&suf=&sa=0


Abstract:

As point-of-care ultrasound (POCUS) becomes an integral component of healthcare, both undergraduate and graduate medical POCUS education is urgently necessary in 
curricula.  Despite the apparent need of POCUS curricula, there remains a lingering question: Are there evidence-based benefits to POCUS training in undergraduate and/or 
graduate medical education settings? This systematic review utilized PubMed, Google Scholar, and Scopus to identify articles of interest that met the inclusion criteria and 
relevance to undergraduate and/or graduate medical education. Qualitative evaluation of research was conducted to identify common themes for benefits of POCUS and the 
requirements or characteristics for effective POCUS educational curricula. Results for undergraduate medical education were separated into pre-clinical and clinical 
education. In pre-clinical POCUS education, POCUS education improves anatomy education and physical examination skills for sonographic assessment of abdominal, 
reproductive, cardiovascular, and renal structures. Further enhancement can be achieved via simulation devices that are generalized ultrasound simulation mannequins, one 
defined body region such as the abdomen, or local regions of interest such as the femoral triangle. In clinical undergraduate POCUS education, benefits involved greater 
performance on knowledge tests and general ultrasound competency in emergency medicine, surgical, family medicine, and physical medicine and rehabilitation clerkships. 
These studies also found improved comprehension of specific POCUS examinations such as those for ultrasound-guided injections, FAST, eFAST, and RUSH. Further 
integration of POCUS education into graduate medical education was found to successfully improve ultrasound knowledge and competency in both academic and military 
internal medicine residencies. One limitation of this study is that this article is a review resulting in no specific intervention being introduced. The resultant hypothesis of this 
systematic review cannot be tested; rather evidence-based recommendations are restricted to the currently available literature within the searched databases. From this 
review, it was found that the inclusion of a properly integrated POCUS curriculum can result in greater confidence in ultrasound use, increased knowledge of anatomy and 
basic sciences for various organ systems, improved ultrasound knowledge and performance in clinical clerkships, and offers improved confidence and knowledge in 
ultrasound during residency.
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