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A Case of a Blue Limb

By Talia Burwash-Brennan

A 20-year-old female presented to the emergency department at midnight with acute
severe pain, swelling and blue discoloration of the left lower limb. The symptoms had
rapidly progressed over 24 hours. There was no history of trauma. She had no past
medical history and her only medication was a combined estrogen and progesterone
contraceptive patch. Vitals on arrival were T36.7C, HR 120, RR 25, BP 109/66, and 02 94%
on room air. She was notably in significant pain with a tense left lower limb including
swelling from the thigh to the ankle. There was also cyanosis of the leg noted. She had
reduced but present left pedal pulses. The emergency physician performed a rapid 3-
point compression point-of-care ultrasound evaluation at the bedside as seen below.

FIGURE 1. COMPRESSION AT THE COMMON FEMORAL VEIN (LEFT) AND ARTERY (RIGHT)

FIGURE 2. SAPHENOFEMORAL JUNCTION FIGURE 3. COMPRESSION AT THE SAPHENOFEMORAL JUNCTION
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POCUS Case (continued):

As you can see in Figure 3, the common femoral vein and
great saphenous vein were non-compressible. A hypoechoic
thrombus is also seen in the lumen of the common femoral
vein. This therefore demonstrates the presence of a
proximal deep vein thrombosis (DVT) in the common
femoral vein as well as a thrombosis in the superficial great
saphenous vein. Additional features include the complete
absence of color flow in the common femoral vein, as we
see in Figure 4. There is also an increased diameter of the
femoral vein with a decreased size of the femoral artery
due to the compression, however in Figure 4., there is still

Great ' 3 flow in the common femoral artery.
saphenous 2 :
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EREE Ve know that from multiple previous studies, emergency
anerty physicians demonstrate high accuracy in identifying a DVT
using point-of-care ultrasound with a sensitivity of 90-95%
fii:‘;‘;';w . and a specificity of 91-85% (1,2,3,4). In the case of a "blue"

limb, the rapid identification of a proximal DVT can confirm
the diagnosis of the rare phlegmasia cerulea dolens (5). The
FIGURE 3. NON-COMPRESSIBLE THROMBUS IN THE FEMORAL AND GREAT Spectrum Of disease Caused by an extensive deep Vein

SAPHENOUS VEIN thrombosis includes phlegmasia alba dolens which

presents as a edematous "white" limb caused by a proximal
obstruction of the deep venous system but sparing of the
collateral veins (5). Phlegmasia cerulea dolens is a more
advanced stage of the disease with thrombosis of the
complete superficial and deep venous system thus causing
severe venous congestion and a precursor for venous
gangrene (5). Early identification of the disease is important
in the rapid management to restore venous flow.

FIGURE 4. COLOR DOPPLER PRESENT IN THE COMMON FEMORAL ARTERY NOT
THE COMMON FEMORAL VEIN OR GREAT SAPHENOUS VEIN
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POCUS Case (continued):

May-Thurner syndrome:

Compression of the left

common iliac vein by the
right common iliac artery.
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POCUS and Archiving

By Colin Bell

POCUS archiving practices in Canada are heterogenous, with a large number of scans going
undocumented. This continues to limit the utility and integration of POCUS across medicine. Itis
ideal that both the POCUS images and interpretations are readily available to all physicians caring
for the patient. CAEP recommends image storage in a picture archiving and communication system
(PACS), dedicated POCUS image archiving software called middleware, or as a last resort, printed in
the paper chart.

QPATH remains the dominant image archiving middleware for those who have it, but the price can
be prohibitive and the appetite for capital projects from departmental leadership may be lacking
during this time of stress. Furthermore, the shock of adding yet another stand-alone software
program may prevent uptake and utilization. For those considering making the jump to a PACS or
middleware system, there are a many useful resources. It is imperative that anyone who is
considering implementing a digital archiving solution must consult their hospital IT team. Poor
Integration of these systems remains a tremendous barrier to their use and greatly limits their
utility.

There are a variety of ways to accomplish digital image archiving and the solution may look
different for each department. Helpful resources include websites pocusworkflow.com and
pocusalliance.com, as well as Ultrasound Program Management: A Comprehensive Resource for
Administrating Point of care, Emergency and Clinical Ultrasound by Tayal et al (1). There are also
several excellent articles on how to accomplish this such as “Impact of an epic-integrated point of
care ultrasound workflow on ultrasound performance, compliance and potential revenue” by Rong
et al. and “Towards quality assurance: implementation of a POCUS image archiving system in a
high-volume community emergency department” by Aspler et al. (2,3).

These resources along with having discussions with centers who have successfully implemented an
archiving system can provide you with some of the important tools needed to implement your
POCUS archiving system.

1. Tayal, Vivek & Blaivas, Michael & Foster, Troy. (2018). Ultrasound Program Management: A Comprehensive Resource for
Administrating Point-of-Care, Emergency, and Clinical Ultrasound. 10.1007/978-3-319-63143-1.

2. Rong K, Chimileski B, Kaloudis P, Herbst MK. Impact of an epic-integrated point-of-care ultrasound workflow on ultrasound
performance, compliance, and potential revenue. Am J Emerg Med. 2021 Nov;49:233-239. doi: 10.1016/j.ajem.2021.06.009. Epub
2021 Jun 7. PMID: 34146922.

3.Aspler A, Wu A, Chiu S, Mohindra R, Hannam P. Towards quality assurance: implementation of a POCUS image archiving
system in a high-volume community emergency department. CJEM. 2022 Mar;24(2):219-223._doi: 10.1007/s43678-021-00228-2.
Epub 2021 Dec 29. PMID: 34964933,
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Recent and Upcoming POCUS Events

CAEP NATIONAL
GRAND ROUNDS

WEDNESDAY MARCH 22
1400 ET | 11200 PT

BLOCKS UNBLINDED - ULTRASOUND
GUIDED NERVE BLOCKS IN EMERGENCY
MEDICINE

DROBING
EMERGENCY o
SULTRASOUND the Literatj
SECTION L

ULTRASOUND JOUR

ACEP/SAEM Ultrasound Journal Club: Probing the
Literature.

TORONTO 2023

- SONO-Olympiad May 28
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Check out the recorded POCUS educational activities below

CAEP NATIONAL
GRAND ROUNDS

WEDNESDAY NOVEMBER 23
1400 ET | 1100 PT

l“ A ‘.l
A ;.;é .
M

MORE HIGH-YIELD RURAL POCUS CASES

Moderator FIND THE RECORDING AT:
Rafig Andani
HTTPS://WWW.PATHLMS.COM/CAEP/COURSES

Prescenters
Faft Micks | David Bradbury-Squires
Greg Costello | Virginia Robinson

A C 'EFP

» VIRTUAL

FIND THE RECORDING AT: . ROUNDS

ATTPS://ECME.ACEP.ORG/DIWEB/CATALOG/ITEM?ID=11123793

Virtual Grand Rounds - Advanced Ultrasound-
Guided Nerve Blocks: The Future of Optimal Pain
Management in Emergency Care

OF PHYSICIANS AND SURGEONS OF CANADA

COLLEGE ROYAL

S MEDECINS ET CHIRURGIENS DU CANADA

E ROYAL COLLEGE

There are now 6 Accredited Areas of Focused Competence (Diploma)
programs for Acute Care Point-of-Care Ultrasonography in Canada.
If you want to apply for a diploma via the "Practice Eligibility Route'" go to:
https://www.royalcollege.ca/rcsite/credentials-exams/exam-
eligibility/afc/apply-afc-practicing-e
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Recent Canadian Emergency Medicine POCUS Research
March 2023
Gaudreau-Simard M, Kilabuk E, Halman S, Wooller K, Woo MY, Arntfield R, Ma |, Forster AJ. Start spreading the news: a
deliberate approach to POCUS program development and implementation. Ultrasound J. 2023 Mar 9;15(1):13. doi:
10.1186/513089-023-00309-6. PMID: 36892686; PMCID: PMC9998745.

February 2023

Harel-Sterling M, Kwan C, Pirie J, Tessaro M, Cho DD, Coblentz A, Halabi M, Cohen E, Nield LE, Pusic M, Boutis K.
Competency Standard Derivation for Point-of-Care Ultrasound Image Interpretation for Emergency Physicians. Ann
Emerg Med. 2023 Feb 10:50196-0644(22)01253-7. doi: 10.1016/j.annemergmed.2022.11.002. Epub ahead of print. PMID:
36774204.

Lau T, Ahn JS, Manji R, Kim DJ. A Narrative Review of Point of Care Ultrasound Assessment of the Optic Nerve in
Emergency Medicine. Life (Basel). 2023 Feb 15;13(2):531. doi: 10.3390/1ife13020531. PMID: 36836888; PMCID: PMC9962087.

January 2023

Bell C, Newbigging J, Sheppard G, Aspler A, Kim D). A primer for clinical POCUS leadership in your emergency
department. CJEM. 2023 Jan 23. doi: 10.1007/s43678-023-00450-0. Epub ahead of print. PMID: 36689191.

Brooks SC, Sivilotti MLA, Hétu MF, Norman PA, Day AG, O'Callaghan N, Latiu V, Newbigging J, Hill B, Johri AM. Focused
carotid ultrasound to predict major adverse cardiac events among emergency department patients with chest pain.
CJEM. 2023 Jan;25(1):81-89. doi: 10.1007/s43678-022-00395-w. Epub 2022 Oct 31. PMID: 36315347.

Chenkin J, Jelic T, Hockmann E. Optimizing simulator-based training for emergency transesophageal echocardiography:
A randomized controlled trial. AEM Educ Train. 2023 Jan 27;7(1):e10845. doi: 10.1002/aet2.10845. PMID: 36733980; PMCID:
PM(C9883586.

Kim DJ, Burton JE, Hammad A, Sabhaney V, Freder J, Bone JN, Ahn JS. Test Characteristics of Ultrasound for the
Diagnosis of Peritonsillar Abscess: A Systematic Review and Meta-analysis. Acad Emerg Med. 2023 Jan 10. doi:
10.1111/acem.14660. Epub ahead of print. PMID: 36625850.

Lu JC, Riley A, Conlon T, Levine JC, Kwan C, Miller-Hance WC, Soni-Patel N, Slesnick T. Recommendations for Cardiac
Point-of-Care Ultrasound in Children: A Report from the American Society of Echocardiography. ] Am Soc Echocardiogr.
2023 Mar;36(3):265-277. doi: 10.1016/j.ech0.2022.11.010. Epub 2023 Jan 23. PMID: 36697294.

February 2023

Sheppard G, Williams KL, Metcalfe B, Clark M, Bromley M, Pageau P, Woo M, Yi Y, Devasahayam A), Dubrowski A. Using
Kane's framework to build an assessment tool for undergraduate medical student's clinical competency with point of
care ultrasound. BMC Med Educ. 2023 Jan 19;23(1):43. doi: 10.1186/512909-023-04030-9. PMID: 36658642; PMCID:
PMC9854184.

December 2022
Peach M, Milne J, Diegelmann L, Lamprecht H, Stander M, Lussier D, Pham C, Henneberry R, Fraser J, Chandra K, Howlett
M, Mekwan J, Ramrattan B, Middleton J, van Hoving N, Taylor L, Dahn T, Hurley S, MacSween K,Richardson L, Stoica G,
Hunter S, Olszynski P, Lewis D, Atkinson P. Does point-of-care ultrasonography improve diagnostic accuracy in
emergency department patients with undifferentiated hypotension? An international randomized controlled trial from
the SHOC-ED investigators. CJEM. 2023 Jan;25(1):48-56. doi: 10.1007/s43678-022-00431-9. Epub 2022 Dec 29. PMID:
36577931.
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Recent Canadian Emergency Medicine POCUS Research (continued)
November 2022

Gottlieb M, Johnson J, Van Diepen K, Atkinson P. Just the facts: POCUS assessment for deep venous thrombosis. CJEM.
2022 Nov 17. doi: 10.1007/s43678-022-00410-0. Epub ahead of print. PMID: 36396896.

Zasso FB, Lait D, Siddiqui N, Perelman VS, Ye XY, You-Ten KE. Role of ultrasonography in an impalpable tissue larynx
model during a simulated front-of-neck access scenario: a randomized simulation study. CJEM. 2022 Dec;24(8):862-866.
doi: 10.1007/543678-022-00399-6. Epub 2022 Nov 8. PMID: 36346398.

October 2022

Kim DJ, Bell C, Jelic T, Sheppard G, Robichaud L, Burwash-Brennan T, Chenkin J, Lalande E, Buchanan I, Atkinson P,
Thavanathan R, Heslop C, Myslik F, Lewis D. Point of Care Ultrasound Literature Primer: Key Papers on Focused
Assessment With Sonography in Trauma (FAST) and Extended FAST. Cureus. 2022 Oct 6;14(10):e30001. doi:
10.7759/cureus.30001. PMID: 36348832; PMCID: PMC9637006.

Hulse WN, Bell CR, Roosevelt GE, Sabbadini L, Germano R, Hopkins E, Kendall J, Toney AG. Evaluation of a Novel Point-
of-Care Ultrasound Curriculum for First-Year Pediatric Residents. Pediatr Emerg Care. 2022 Nov 1:38(11):605-608. doi:
10.1097/PEC.0000000000002853. Epub 2022 Oct 17. PMID: 36314862.

Jarman RD, McDermott C, Colclough A, Bgtker M, Knudsen L, Harris T, Albaroudi B, Albaroudi O, Haddad M, Darke R,
Berry E, Breslin T, Fitzpatrick G, Flanagan L, Olusanya O, Craver D, Omar A, Simpson T, Cherian N, Dore M, Prosen G, Kay
S, Villén-Villegas T, Gargani L, Carley S, Woo M, Dupriez F, Hussain A, Via G, Connolly JA, Peck M, Melniker L, Walden A,
Attard Biancardi MA, Zmijewska-Kaczor O, Lalande E, Geukens P, McLaughlin R, Olszynski P, Hoffmann B, Chin E, Muhr
C, Kim DJ, Mercieca A, Shukla D, Hayward S, Smith M, Gaspari R, Smallwood N, Pes P, Tavazzi G, Corradi F, Lambert M,
Morris C, Trauer M, Baker K, Bystrzycki A, Goudie A, Liu R, Rudd L, Dietrich CF, Jenssen C, Sidhu PS. EFSUMB Clinical
Practice Guidelines for Point-of-Care Ultrasound: Part One (Common Heart and Pulmonary Applications) LONG
VERSION. Ultraschall Med. 2022 Oct 13. English. doi: 10.1055/a-1882-5615. Epub ahead of print. PMID: 36228631.

September 2022

Berdnikov A, McGilvray S, Muhtaseb O, Chenkin ). Stop! Don't put a chest tube in that. Point-of-care ultrasound
diagnosis cardiac tamponade from an extracardiac tumor: a case report. CJEM. 2022 Sep;24(6):659-661. doi:
10.1007/543678-022-00308-x. Epub 2022 Apr 11. PMID: 35403995.

Chan AHY, Lee WF, Van Gerven PWM, Chenkin J. Assessment of changes in gaze patterns during training in point-of-
care ultrasound. BMC Med Educ. 2022 Sep 2;22(1):658. doi: 10.1186/512909-022-03680-5. PMID: 36056331; PMCID:
PMC9440555.

Gottlieb M, Sundaram T, Olszynski P, Atkinson P. Just the facts: point-of-care ultrasound in cardiac arrest. CJEM. 2022
Sep;24(6):579-581. doi: 10.1007/543678-022-00336-7. Epub 2022 Jun 30. PMID: 35771485.

Hilsden R, Mitrou N, Hawel J, Leeper R, Thompson D, Myslik F. Point of care biliary ultrasound in the emergency
department (BUSED) predicts final surgical management decisions. Trauma Surg Acute Care Open. 2022 Sep
2:7(1):e000944. doi: 10.1136/t5ac0-2022-000944. PMID: 36111140; PMCID: PMC9442480.

Snelling PJ, Shefrin AE, Moake MM, Bergmann KR, Constantine E, Deanehan JK, Dessie AS, Elkhunovich MA, Gold DL,
Kornblith AE, Lin-Martore M, Nti B, Pade KH, Parri N, Sivitz A, Lam SHF. Establishing the international research priorities
for pediatric emergency medicine point-of-care ultrasound: A modified Delphi study. Acad Emerg Med. 2022
Nov;29(11):1338-1346. doi: 10.1111/acem.14588. Epub 2022 Sep 13. PMID: 36043227; PMCID: PMC9826219

August 2022

Henneberry R, Weagle K. Emergency department point-of-care ultrasound diagnosis of a complete molar pregnancy
presenting as first trimester bleeding. CJEM. 2022 Nov;24(7):783-785. doi: 10.1007/543678-022-00362-5. Epub 2022 Aug 12.
PMID: 35962225.
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Recent Canadian Emergency Medicine POCUS Research (continued)

July 2022
Ariff S, Ali KQ, Tessaro MO, Ansari U, Morris S, Soofi SB, Merali HS. Diagnostic accuracy of
point-of-care ultrasound compared to standard-of-care methods for endotracheal tube placement in neonates.
Pediatr Pulmonol. 2022 Jul;57(7):1744-1750. doi: 10.1002/ppul.25955. Epub 2022 May 17. PMID: 35501297.

Derr C, Shteyman A, Jackson SA, Lu Y, Campbell T, De Lucia A, Merritt R, Lupez K, Elkes J, Hansen A, Jelic T, DeRespino A,
Grant A. Determination of Endovaginal Ultrasound Proficiency and Learning Curve Among Emergency Medicine
Trainees. J Ultrasound Med. 2022 Jul:41(7):1741-1752. doi: 10.1002/jum.15857. Epub 2021 Oct 26. PMID: 34698417.

Gauthey M, Tessaro MO, Breitbart S, Kulkarni AV, Davis AL. Reliability and feasibility of optic nerve point-of-care
ultrasound in pediatric patients with ventricular shunts. Childs Nerv Syst. 2022 Jul;38(7):1289-1295. doi: 10.1007/500381-
022-05510-x. Epub 2022 Apr 20. PMID: 35441844,

Gottlieb M, Patel D, Kayarian F, Atkinson P. Just the facts: point-of-care ultrasound for the diagnosis and management
of acute heart failure. CJEM. 2022 Nov;24(7):685-687. doi: 10.1007/s43678-022-00356-3. Epub 2022 Jul 14. PMID: 35834101.

Hoppmann RA, Mladenovic J, Melniker L, Badea R, Blaivas M, Montorfano M, Abuhamad A, Noble V, Hussain A, Prosen G,
Villen T, Via G, Nogue R, Goodmurphy C, Bastos M, Nace GS, Volpicelli G, Wakefield R}, Wilson S, Bhagra A, Kim J, Bahner
D, Fox C, Riley R, Steinmetz P, Nelson BP, Pellerito J, Nazarian LN, Wilson LB, Ma IWY, Amponsah D, Barron KR, Dversdal
RK, Wagner M, Dean AJ, Tierney D, Tsung JW, Nocera P, Pazeli J, Liu R, Price S, Neri L, Piccirillo B, Osman A, Lee V, Naqvi
N, Petrovic T, Bornemann P, Valois M, Lanctot JF, Haddad R, Govil D, Hurtado LA, Dinh VA, DePhilip RM, Hoffmann B,
Lewiss RE, Parange NA, Nishisaki A, Doniger SJ, Dallas P, Bergman K, Barahona JO, Wortsman X, Smith RS, Sisson CA,
Palma J, Mallin M, Ahmed L, Mustafa H. International consensus conference recommendations on ultrasound
education for undergraduate medical students. Ultrasound J. 2022 Jul 27;14(1):31. doi: 10.1186/513089-022-00279-1. PMID:
35895165; PMCID: PM(C9329507.

June 2022

Bergmann KR, Khant M, Lammers S, Arroyo AC, Avendano P, Chaudoin L, Cohen SG, Deanehan JK, Kornblith AE, Lam
SHF, Lin-Martore M, Malia L, Pade KH, Park DB, Sivitz A, Shahar-Nissan K, Snelling PJ, Tessaro MO, Thomas-Mohtat R,
Whitcomb V, Yock-Corrales A, Walsh P, Watson D, Madhok M; P2Network Intussusception Study Group. Accuracy and
Interrater Reliability of Point-of-Care Ultrasonography Image Interpretation for Intussusception. Pediatr Emerg Care.
2022 Sep 1:38(9):442-447. doi: 10.1097/PEC.0000000000002786. Epub 2022 Jun 24. PMID: 36040465.

Gagnon F, Marzook N, Deragon A, Lands LC, Zielinski D, Shapiro AJ, Rampakakis E, Dubrovsky AS. Characterizing
pediatric lung ultrasound findings during a chemically induced bronchospasm. Pediatr Pulmonol. 2022 Jun;57(6):1475-
1482. doi: 10.1002/ppul.25907. Epub 2022 Apr 13. PMID: 35355448.

Hanna C, Montague S, Hanna NM. The power of Doppler in ultrasound-guided paracentesis. CJEM. 2022 Jun;24(4):447-
449. doi: 10.1007/s43678-022-00292-2. Epub 2022 Mar 21. PMID: 35312987.

Stickles SP, Kane DS, Kraus CK, Strony RJ, Ablordeppey EA, Doering MM, Theodoro D, Lee JS, Carpenter CR. Adverse
events related to ultrasound-guided regional anesthesia performed by Emergency Physicians: Systematic review
protocol. PLoS One. 2022 Jun 24;17(6):20269697. doi: 10.1371/journal.pone.0269697. PMID: 35749370; PMCID: PMC9231708.

What was the ultrasound image on page 1 of this

newsletter?

Transvaginal ultrasound of a molar pregnancy with multiple anechoic
cystic-like structures creating a ""bunch of grapes" appearance.

G Hwang J, Negrete L. Bunch of grapes - | saw the sign. Clin Imaging. 2023 Apr;96:23-25. doi:
10.1016/j.clinimag.2023.01.010. Epub 2023 Jan 30. PMID: 36738666.
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