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Abstract

A sonograph'\c d\agnos\s of pneumothorax (PTX) trad'\t'\ona\\y relies on excluding the presence of
ung gliding, tun pulse, andfor B lines/lung conso\’\dat'\ons, and identifying the lung point. However,
these criteria can be difficult 1o identify, part‘\cu\ar\y in critically il patients with respiratory
disorders: and the {ung point is '\nfrequent\y used. Newer sonograph'\c findings, such as mirrored
ribs, reverse ung sliding, and abnorma\ curtain signs, nave peen '\dent'\ﬁed o try 10 increase the
accuracy of diagnosing pTX. This article describes and discusses the ung u\trasonography criteria

used t0 diagnose pPTXin poth human and small animal patients-
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Utility of point-of-care lung ultrasound for
monitoring cardiogenic pulmonary edema in dogs

Point-of-care lung ultrasound
(LUS) is an effective tool to
diagnose left-sided congestive
heart failure (L-CHF) in dogs via
detection of ultrasound artifacts
(B-lines) caused by increased
lung water.

Murphy SD, Ward JL, Viall AK, Tropf MA, Walton RL, Fowler JL, Ware WA, DeFrancesco TC
Utility of point-of-care lung ultrasound for monitoring cardiogenic pulmonary edema in

dogs. J Vet Intern Med. 2021 Jan;35(1):68-77. doi: 10.1111/jvim.15990. Epub 2020 Dec 3.
PMID: 33270302; PMCID: PMC7848339.
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Lung Ultrasound for Imaging of B-Lines in Dogs and Cats-A

Prospective Study Investigating Agreement between Three Types
of Transducers and the Accuracy in Diagnosing Cardiogenic
Pulmonary Edema, Pneumonia and Lung Neoplasia
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Usefulness of Chest Ultrasonography in Predicting
Diagnosis in Non-emergency Small Animal Patients With

Lung Parenchymal and Pleural Disease

These findings demonstrate the value of
chest ultrasonography in predicting
diagnosis in non-emergency cases. The
application of thoracic ultrasound in small

animal respiratory patients as part of
non-invasive assessment warrants further

investigation.

Lin CH, Lo PY, Lam MC, Wu HD. Usefulness of Chest Ultrasonography in Predicting Diagnosis in Non-
emergency Small Animal Patients With Lung Parenchymal and Pleural Disease. Front Vet Sci. 2020
Dec 18;7:616882. doi: 10.3389/fvets.2020.616882. PMID: 33392301; PMCID: PMC7775533.
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Poll

How frequently are you using
ultrasound to image the lungs?

0% 5% 10% 15% 20% 25% 30% 35%

Just learning

today 33%

Daily 10%

Weekly 13%

Monthly 1%

Rarely

34%

40%
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Objectives for today

e Review pleura and lung ultrasound with a focus on lung consolidations
e Describe the difference between B-lines and lung consolidations

e Classify the different types of lung consolidation

e List differential diagnoses for lung consolidations

53
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Prior Sessions: Pleura and Lung Ultrasound (PLUS)

https://clarius.com/webinar/veterinary-point-of-care-pleural-space-and-lung-ultrasound-for-everyday-practice/

https://clarius.com/webinar/veterinary-pocus-differentiating-primary-cardiac-from-pulmonary-and-pleural-space-diseases/

Normal & how to find the correct sites to evaluate
e The 4 key pathologies of PLUS

1. Pleural space

PneumothoraX . ‘\}m) Regional lung scanning
. /e
Pleural effusion ”’zl[‘
1 'D/@Ufa/eff
2. Lung parenchymal Usio,

Increased B lines
b) Consolidations




On the menu: Pleura and Lung Ultrasound (PLUS)

1. Abnormal Lung Ultrasound Findings
I. Increased B-lines

2. Consolidations

I. Partial
a) Shred

b) Nodule
c) (Wedge)

II. Translobar




How to scan the lung (vs. the pleural space)

e Step 1: Start at the caudal dorsal site (we will show you how to find this site soon)

e Step 2: Scan multiple lung regions (S shaped pattern)

e Step 3: Include the subxiphoid site

_/ Lung shown in pink

.

Jantina McMurra







If lung sliding visible:
Assess the lungs for 3 main findings

Lung sliding
present?

Soft
tissue {

https://clarius.com/webinar/veterinary-point-of-care-pleural-space-and-
lung-ultrasound-for-everyday-practice/




Detecting lung pathology

What determines if B lines or lung consolidations are seen?
e The percentage of air in the lung below the lung surface




Detecting lung pathology

If > 10% air in the peripheral lung the beam is reflected
You only see lung surface artifacts = B lines

If < 10% air in the peripheral lung the beam travels through
the lung as if it is soft tissue (no air interference)
You see actual lung = lung consolidations




Radiographs vs. lung ultrasound

“Dry” lung: > 85% air
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Distribution of LUS findings
often helpful, along with

history and other clinical
findings = The PLUS profile!

Fairly normal “dry” lung

Interstitial “wet”
lung

-

Alveolar

“consolidated” —
lung .




Subpleural consolidation and irregular lung surfaces

ACUTE CARDIOGENIC
PULMONARY EDEMA

Clinical course Acute or acute on chronic

Multiple B lines bilaterally and
diffusely especially in the anterior
lung fields

Pleural surface morphology Regular, smooth
Subpleural consolidations Absent

Pleural effusions Usually present and bilateral

Echocardiogram Abnormal

ACUTE LUNG INJURY/ACUTE
RESPIRATORY DISTRESS SYNDROME

Multiple, scattered diffuse B lines
bilaterally. Can be heterogeneous with
spared areas

Irregular
Present
Either

Normal initially

INTERSTITIAL PNEUMONIA

Acute, subacute or chronic

Heterogeneous distribution,
more at bases usually

Irregular
Either
Usually absent

Can have signs of right
ventricular dysfunction/
pulmonary hypertension if
long standing

Clinical Medicine Insights: Circulatory, Respiratory and Pulmonary Medicine 2016:10 1-9 doi: 10.4137/CCRPM.S33382.



X & & mcei

When B lines are present pay attention to the thickness and character of the pleural line
and look for consolidation: less likely cardiac?




Chloe: 8-year-old Golden

e Presents for decreased activity and appetite
e Started 3 days ago
e Heart rate 88 bpm
* RR 32 BPM, no effort

T38.4 C (101.6 F)

e Occasional cough
e Normal thoracic auscultation




POCUS finding?

Anything else visible?
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CT for Chloe




Lung ultrasound

e Can only detect lung injury at the
periphery

* 95% of human pathology that causes
“wet” lung reaches the lung surface

e Therefore it 1s detectable via lung
ultrasound

e Likely similar in veterinary patients

LUS 1s a surface
imaging technique




Lung consolidation: 3 criteria to diagnose

:>(( Armenisie, JSAP 2019
g PAPER
e

Veterinary-focused assessment with
sonography for trauma-airway,
. " < 99k breathing, circulation, disability and
I. Should arise from the pleural line exposure: a prospective observational
study in 64 canine trauma patients

2. Should have a tissue like pattern (similar to liver)

3. Distal lung boundaries must be present

FIG 5. Lung consolidation: substantial alveolar consolidation without air
bronchograms (liver-like pattern) (thick white arrow), air bronchogram
shown longitudinally (medium white arrow), and B-lines arising from
bronchi (thin white arrow). The small white punctate foci are transvers
(“end on”) bronchograms (not labelled)

Journal of Small Animal Practice « © 2018 British Small Animal Veterinary Association



Subcutaneous tissue

Must reach the lung surface!!!

4.8
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2. Tissue like pattern

Similar soft tissue appearance to liver

Skin surface -




3. Distal lung boundaries

Helps define the type of consolidation ....

Consolidation does not extend surface to surface:

Partial consolidation

Consolidation that extends surface to surface:

Trans-lobar hepatization




Partial or complete? Partial or complete?

NN R [ R Wi ¥ W

Can you see the diaphragm curving away from the chest wall?




Other consolidations exist. ..

Triangular ”” wedge” shape lesions may occur with pulmonary embolism
but not well studied i veterinary medicine



Causes of lung consolidation: decreased aerated lung

e Air may be replaced by...

o Fluid %% %%
* Blood
* Pus
» Aspirated gastric content
* Other fluid types

o Cells

* Neoplastic
* Inflammatory
» Fibrotic







Air bronchograms

e Air bronchograms occur with partial and complete lung consolidation
e Can be visualized on lung ultrasound as punctate echogenic foci or “worms”




Air bronchograms

e Air bronchograms occur with partial and complete lung consolidation
e Can be visualized on lung ultrasound as punctate echogenic foci or “worms”




Air bronchogram?  Static or dynamic? 2020 Fév 11 06

| Yes g -f:

No ¢ E 'u

- -

hite puncta te dots or lines
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Shred Translobar hepatization

If you see air bronchograms:
Dynamic = pathology
Static may be seen with pathology or atelectasis

Dr Celine Nevoret




Assess each window but also consider the entire hemithorax
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Answer BINARY QUESTIONS at

each window

Combine all PLUS and clinical
information to create the

PLUS PROFILE
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Assess each window but also consider the entire hemithorax
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Answer BINARY QUESTIONS at

each window

Combine all PLUS and clinical
information to create the

PLUS PROFILE



Summary: Lung consolidations

I. When there 1s less than 5-10% air in the lung the ultrasound beam can traverse lung
tissue = lung consolidation

2. There are many types of consolidation: 3 are common
I. Shred sign

2. Nodule sign ==
3. Hepatization/trans-lobar sign




Questions?

o)

Se¢ren Boysen, DVM, DACVECC
Faculty of Veterinary Medicine
srboysen@ucalgary.ca \ \

Serge Chalhoub, DVMM, DACVIM
Faculty of Veterinary Medicine
schalhou@ucalgary.ca




Live Demonstration
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Poll: Pre-Register

FREE WEBINAR

Veterinary POCUS: Diagnosing
Canine Pericardial Effusion in
Seconds
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Questions?

Dr. Soren Boysen, bvm, bACVECC

srboysen@ucalgary.ca
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