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History
• POC ultrasound utilized by 

physicians since the 1980’s
• Development of FAST protocols 

(focused assessment with 
sonography for trauma)

• Shown to be 
• Rapid
• Easily performed
• Sensitive

• Aid in assessment/treatment



Veterinary POCUS/FAST examinations

• Studies to evaluate efficacy
in veterinary medicine

• Development of AFAST
• AFS

• Development of TFAST
• Modifications
• Addendums

• Movement beyond trauma

• Utility
• Any trauma patient
• Cardio/respiratory instability
• Collapse/unstable
• Acute abdominal pain
• Post operative monitoring
• Concern for 

• Pericardial effusion (PCE)
• Pneumothorax (PTX)
• Pleural effusion (PE)
• Intra-abdominal free fluid



AFAST Development

• Training
• 2 hours didactic training
• FAST on 5 dogs

• Procedure
• Left lateral (right if required)
• 4 sites

• Subxiphoid, bladder, L and R flanks
• Shaved, alcohol, gel

• 2 views (transverse, longitudinal)
• Fan 45o

• Move 1” in 4 directions



AFAST Development

• Results
• 45/100- free fluid

• 38/40 blood
• 9 required transfusion

• 2/40 urine
• Simple, rapid

• 2/91 had disagreement
• <10 min

• Gravity dependent & SXV
• Guide sx reccs and monitoring

• No HA underwent sx
• Sx for UA



AFAST Development

• Simple to perform
• Minimal training

• More sensitive than 
radiographs, DPL

• Minimally invasive, 
inexpensive

• vs CT
• Helps to localize injury
• Doesn’t rule out trauma

• Blunt vs penetrating
• Initial hypovolemia





AFAST Development
• Didactic and hands on training
• Timing

• <15 min after arrive
• Repeat in 4 hours

• Prep
• No clipping
• Alcohol only (+/- gel)

• Position
• Right lateral
• Avoid spleen, perform TFAST, PC, 

ECG



AFAST Development
• Scan points

• Same as Boysen et al 2004
• Anatomic names

• Diaphragmatico-hepatic (DH)
• Spleno-renal (SR)
• Cysto-colic (CC)
• Hepato-renal (HR)

• Abdominal Fluid Scoring (AFS)
• 0- no FF noted
• 1- (1/4 sites)
• 2- (2/4 sites)
• 3- (3/4 sites)
• 4- (4/4 sites)



AFAST Development
• Findings:

• 27/101 had FF
• Initially or on serial exam

• 71 had serial AFAST
• 12/71 had AFS change (+/-)

• None required surgery
• DH site most common
• Only AFS 3,4 became anemic

• Transfusions only in ASF 3,4
• Survival

• AFS + 63%
• AFS – 91%



AFAST Development
• Findings:

• Transfusion frequency
• 10% compared to 24% in Boysen et al 

2004
• Low volume resuscitation?

• Abdominocentesis
• 98% success (all blood)
• Higher than earlier studies

• AFS sites
• Lower scores had     NGD sites
• Early hemorrhage/site of 

hemorrhage?
• Impact on therapy?



AFAST Development
• Summary

• AFS scoring reliable to quantify 
hemorrhage

• Note severity of injury
• Direct initial therapy

• Provided more info than 
radiographs/initial PCV

• Serial testing importance
• 50% of AFS increases were initially 0

• Sensitive, specific
• Easy to perform
• Quick



TFAST development
• Methods

• Trained by DACVR
• Scan ASAP & 4hr post
• No shave, alcohol (+/- gel)
• Lateral Recumbency

• Sternal if distressed
• 4-point protocol

• CTS (7-9th ICS) 
• Stationary longitudinal

• PCS (5-6th ICS)
• Transverse and longitudinal

**Compared TFAST to TXR**



TFAST development
• Glide sign

• To and fro motion 
• Visceral pleura against parietal 

pleura
• Rules out PTX

• Step Sign
• Normal glide with deviation of 

linear continuity
wall trauma



TFAST development
• B-lines

• Infiltrated lung
• Rules out PTX

• As long as moving
(rule out z, e lines)

• No Glide
• Signifies PTX
• Difficult to assess w/ panting or 

rapid, shallow breathing
• Must be breathing to assess!







TFAST development
• Results

• 145 dogs
• 23% had PTX per TXR

• Sensitivity
• Overall 78%

• Specificity
• Overall 93%

• Time ~3 min
• Technically more demanding

• Se improved with repetition
• Respiratory rate effected evaluation



TFAST development
• Results

• CTS better for PTX
• PCS better for PCE/PE
• SQE may complicate assessment

• Lack of bat sign/alligator sign
• TFAST able to detect step sign

• Concern for BW injury, PC, DH



VPOCUS beyond 
trauma



Beyond Trauma
• DH view used commonly in 

people for PCE
• PCS more common in veterinary 

medicine

• 24 dogs with PCE over 1 year
• PC

• Labored breathing, weakness

• Positioning
• Lateral, sternal, standing



Beyond Trauma
• Findings

• 20/24 were DH positive PCE
• 4 missed with DH

• Seen on PCS or serial DH
• Confirmed with echo

• 1 false positive (DCM)
• Utility of FAST exam/DH view for 

PCE



Beyond Trauma

• Time of scan
• <8min, ~4min TFAST, ~5min AFAST
• RL longer than LL

• 100 patients
• 82 d, 18 c

• Training
• Similar to Boysen et al 2004
• 3hr didactic, 3hr practical

• Position
• AFAST

• RL or LL (presenting position)
• TFAST 

• Same as AFAST then sternal



Beyond Trauma

• Results
• AFAST/TFAST find fluid in non-

traumatized d/c
• Sign diff btw stable and unstable

• <10% stable
• >/= 75% unstable

• Fluid type in NT more variable
• RL & LL acceptable

• Gallbladder seen in LL

• Additional
• Narrow differentials, improve 

accuracy, expedite therapy
• Performed concurrently with 

stabilization
• CV and respiratory distress

• Perform AFAST & TFAST concurrently
• Bicavitary effusions

**Scan time max efficiency by 20 
scans**





Expanding on 
VPOCUS



TFAST (Vet Blue) for pulmonary edema
• Frequency of B lines in normal dogs

• Radiographically normal lungs
• No CS of respiratory disease

• Who
• Normal dogs and CHF dogs

• Frequency:
• 11% normal

• 10/11 @ 1 site only
• 8/10 had 1/site
• 1/10 had 2
• 1/10 had 3

• >1 site, 1 per site
• 100% CHF

• >50% of viewed areas
• Multiple/site



B- lines
• Vertical, narrow-based, 

hyperechoic lines from pleural    
interface

• Must move with respiration
• Z, e-lines

• Represent interstitial lung fluid
• “wet lung”
• Represent AIS 

• Alveolar/interstitial syndrome

• Previously referred to as 
• Lung rockets (3 or more b-lines)
• Comet tails (bigger category)

• Include z-lines, e-lines



TFAST for pulmonary edema
• Vet student performed exam

• Brief training w/ DACVR

• Control dogs
• Neg HW, normal TXR, normal 

echo, no respiratory CS

• Affected group
• TXR, echo, PE consistent with PE
• Neg HW, no hx of resp CS

**Performed easily with minimal restraint, 
was quick, easily learned to perform, 
tolerated well by patients**



TFAST for pulmonary edema
• Results
• B-line frequency

• CHF dogs
• 100% had b-lines
• At least 3 quadrants had score of 

10
• Coalescing b-lines

• 5/9- b lines in all 8 quadrants
• 4/9- b lines in at least 5 quadrants
• More b-lines right vs left

• Control
• 31% had b-lines
• ~1 b-line/dog



TFAST-further looks 
• LUS vs TXR vs TCT
• PC 

• >3 b-lines
• Presence of c-lines 

• Impacted by SQE
• Results

• LUS 19/21 (CT confirmed PC)
• TXR 14/21



VPOCUS for cardiac disease
• VetBLUE method
• CPE

• 2/4 positive sites (>3b-lines/site), 
bilaterally

• 61 CPE, 39 NCD
• At least 1 post site

• 55/61 CPE
• 26/39 NCD

• Dog Se 83%, Sp 70%
• Cat Se 87%, Sp 89%

• Rads Se 85%, Sp 87%

• May be of most benefit in 
differentiating cats w/ lower 
airway disease from CPE



VPOCUS for cardiac disease

• LUS, NT proBNP, FCU
• LA:Ao and PCE

• Strongest LUS criteria
• >1 strong site bilaterally  
• Se 78.8%, Sp 83.3%

• LA subjective enlargement
• Se 97%, Sp 100%

• PCE
• Se 60%, Sp 100%

• NT proBNP
• Se 93%, Sp 72%



VPOCUS for cardiac disease



VPOCUS for cardiac disease

• Did not show improved 
diagnostic accuracy above PE 
and medical history

• Did not include LUS
• Would this help?



Expanding on VPOCUS
Cardiovascular

• Pericardial effusion
• LA size

• LA:AO ratio
• RPSA

• CVC assessment
• DH view, slide right
• CVC varies 20-60% w/ 

inspiration
• Contractility

• RPSA- “mushroom view”
• Difference in 



Expanding on VPOCUS
• Anaphylaxis

• Fluid overload
• Right heart disease/PCE
• Hypoalbuminemia

• Free abdominal air
• Reverberation artifact
• Technically demanding



Revisiting FAST



FAST-further looks 
• AFAST/TFAST vs whole body CT

• Evaluating fluid, PTX

• ER vs radiology residents vs CT
• 1hr didactic
• 1 hands on practice

• Position
• Right lateral (LL if required)



FAST-further looks 
• TFAST weak for PTX
• AFAST strong for effusion
• TFAST moderate for effusion



TFAST-further looks  
• TCT compared to LUS

• Emergent presentation of various 
causes

• House officers w/ didactic training
• Low Se of LUS for AIS

• High Sp
• Good Se for PE
• Low Se for PTX

• 1/3 detected
• Low Se for CMM

• ¼ detected
• 1 false positive (PTE)



VPOCUS continued evolution
• Vet-FAST ABCDE
• One sonographer

• 5 years training
• FAST Procedure

• Position
• RL,LL,S- how present
• Repositioned during exam

• Prep
• Shave neck, chest, abd
• Alcohol vs sterile saline
• Gel for ON

• Order
• N-C-A-H-VC (LLR)

• Post FAST
• RL TXR/AXR +/- DV view



VPOCUS continued evolution

• Quick -<10 min
• Good Se of LUS for PTX

• Better than TXR
• Impact of SQE

• Good Se for AIS/PC
• Equivalent to TXR

• PE and PCE
• New findings

• DH     RPH      TT   
• CF      ONST(    ICP) 



VPOCUS continued evolution
• Became basis for Calgary lung 

ultrasound protocol
• Boysen, Chalhoub- University of 

Calgary
• Site 1

• PTX, AIS
• Sites 2-6

• AIS, PE
• Sites 7-9

• PE, AIS
• DH

• PE, PCE, CVC



So why such variability between studies?
• Number of sonographers/study
• Experience of sonographers

• Lisciandro, Armenise- High Se PTX
• Other studies- Low Se PTX

• Gold standard for PTX
• CT
• Centesis

• Modality of TFAST
• Area of chest evaluated

• Take away
• Although easy to perform, 

experience helps with TFAST
• More so than appreciated w/ AFAST

• Multimodal diagnostic approach 
improves Se and Sp

• Should strongly consider 
AFAST/TFAST as extension of PE 
and initial evaluation in unstable 
ER patients

• CV or respiratory
• Vague/nondescript

• Serial monitoring important



How often is FAST being utilized?



Veterinary POCUS/FAST examinations

• Rapid test methods
• Can be performed concurrently with 

stabilization
• Minimal training requirements

• TFAST/cardiovascular improved with 
experience

• Minimally invasive
• Inexpensive
• Provide diagnostic and 

therapeutic information
• Guide next steps
• Help differentiate stable from 

unstable

• Utility
• Any trauma patient
• Cardio/respiratory instability
• Collapse/unstable
• Acute abdominal pain
• Post operative monitoring
• Concern for 

• Pericardial effusion (PCE)
• Pneumothorax (PTX)
• Pleural effusion (PE)
• Intra-abdominal free fluid



Veterinary POCUS/FAST examinations

• Another viable method of improving patient care and quality of 
medicine

• Does not replace but compliments other diagnostic modalities
• Increased utility in trauma, triage, unstable patients

• Not just ER setting
• Respiratory distress cats (cardiovascular vs airway)
• Vague disease- help to make the diagnosis

• Requires making the decision to incorporate into you practice
• Experience increases sensitivity



Questions?
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