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PRropriate Patients Prepa ration such ag Overnighy fastl‘ng shouig avoid
Excessiya 93s in the lumen and thys alloyy better wsuelizaﬁon of the gastrointestinal tract,
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The gastrointesll‘nal tract shoujq be SValuateg for: /] thickness; 2) layereq appearance,‘
and 3) Contents. The Norma| gastric ygy shoylg Measyre N2 more than mm, whep, itis
moderatel}: cllstendecl. The Normay intestinal wall Shoujg Measyre no more than 5 mm in
duoclenum, 4 mm in Jejunym and ileum, and 2 mm in calop, In Norma) gastrointestinal
Walls, fiye layers shoulg be visualized: fumen (hyperechoic), Mucogy (hypoechoic},

submucosa thype =choic), Muscularig (hypoechoiq}, and 5€rosg [hyperechoic], With the
lower frequency transducer, three layers May he seen: lumen [hyperechoic], wall
(hypoecho ic), ang Serosa (hyperechoic}.

Gastroinlestinal Motility shoulg be SValuateq The Motility May he hyper of absent Stay
in one area for about 2¢g Sec for Svaluatiop of the Mmotility. The Pylaric motilivg en
to 6 per‘islalsis.-'n':in. Intest:‘nal Motility shouyiq be lege o s
Suggest aclte obstruction OF irritess .
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Sonographic Evaluation of the Normal
and Abnormal Pancreas

“Pancreatic diseases and
puled = o = abnormalities frequently investigated
by means of ultrasonography include

ot 2007 ug228 11521, doi 101053 - al di
e T ol and 0O pancreatitis, pseudocysts, abscesses,

S ereas neoplastic lesions, and nodular
hyperplasia.”
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Ultrasonography of the Adrenal Glands in
the Dog, Cat, and Ferret
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“Ultrasonography has become an
important modality for imaging adrenal
glands in small animals. Normal adrenal
glands and structural abnormalities, such = wliimeenn

as changes in size, shape, and Cat, ang feagel 1Y Of t
echogenicity, can be identified.”
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Feline Abdominal Ultrasonography:
What’s Normal? What’s Abnormal?
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“Ultrasound examination of the
adrenal glands can provide
imporfant information pertaining to
several conditions including
hyperaldosteronism and
hyperadrenocorticism.”
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Poll

What do you see as the key advantages of
using ultrasound for veterinary medicine?
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10% 20% 30% 40% 50% 60% 70% 80% 90%

More rapid diagnosis 85%

Improving diagnostic accuracy 83%
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Expediting treatment plan

Stabilizing patient in place 38%

o
R
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Guiding procedures

Monitoring treatment efficacy [ <37
Generating more revenue [N 27
Increasing referrals GG 7%




Your Expert Guest Speaker

Dr. Camilla Edwards
DVM, CertAVP, MRCVS

Peripatetic Veterinary Ultrasonographer |
Educator | First Opinion Veterinary Ultrasound
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Pancreas and the Adrenals

Dr Camilla Edwards DVM CertAVP MRCVS
First Opinion Veterinary Ultrasound

Conflict of interest declaration: Honorarium

Flat commission for ultrasound machines sold through my website
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What will we How to find the adrenals and the pancreas

 What are the landmarks to help you
consistently find these structures

learn in this

Webina r? * Indications for scanning these organs.

 Signs of pathology to watch out for in the
adrenals and pancreas




Adrenals




» Suspect or confirmed hyperadrenocorticism to

differentiate between pituitary dependent and adrenal
Ad rend IS dependent disease
N d | Cat| ons « Suspect or confirmed hypoadrenocorticism
- * Part of the normal full abdominal ultrasound
fOr sCanni ng examination




Cats
* Length 0.89-1.25cm
* Cranial pole thickness 0.3-0.48cm
« Caudal pole thickness 0.3-0.45cm

* Dogs
* Length 1-5cm
What am I » Caudal pole
. « <10kg <0.54cm
IOOklng for? « 11-30kg <0.68cm

« >30kg <0.8cm
Left - peanut shaped

Right - L shaped/arrow head “
Phrenicoabdominal vein ?




Normal artefacts

e Refraction from curved surface of
Adrenals - mae
u ItraSOu nd * Gas from colon and duodenum
5 (particularly annoying on right adrenal!)
d rt|fa CtS Signs of pathology

» Acoustic shadowing from mineralisation
(abnormal in dogs, incidental in cats)




Left adrenal -
how to scan




Adrenals - How to scan video left adrenal




Adrenals -

anatomy
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Left Adrenal




Left adrenal — normal ultrasound images

D1 4.257 mm




Left adrenal- right lateral recumbency

Follow Aorta cranial from trifurcation in longitudinal view (probe in cranial — caudal orientation)
A hooked artery will leave the Aorta at the level of the kidney — renal artery
If you see 2 anechoic circles these are the cranial mesenteric artery and the coeliac artery

Between the cranial mesenteric artery and the renal artery (often closer to the latter) fan.

Tip — you won’t necessarily have all the landmarks in one image — but when you are close to these
you will find the left adrenal




Right adrenal -
how to scan




Adrenals - How to scan video right
adrenal




Right Adrenal




Right Adrenal — normal images




« Mistaking a blood vessel for an adrenal

Ad Fena I gla N dS - gland (use Colour Doppler if in doubt)
« Mistaking the left adrenal gland for the

right adrenal gland (move further
cranial)

common pitfalls




Right adrenal - left lateral recumbency

Find the CVC by scanning dorsally pointing towards spine (probe oriented
cranial-caudal) and fanning.

Follow the CVC cranially — you will see it disappear ventrally away from the
Aorta which continues cranial in a dorsal position.

Where the CVC descends ventrally fan between Kidney, Aorta and CVC.

The right adrenal is often very close along the CVC and is arrow shaped.
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Adrenals -

Pathology

‘7

Hyperadrenocorticism

 ACTH Dependent (PDH) - 80% of cases - bilaterally
normal or enlarged adrenal glands

« ACTH Independent - 20% of cases (adenoma,
adenocarcinoma, phaeochromocytoma) - unilateral
adrenomegaly and contralateral adrenal atrophy

Hypoadrenocorticism
* Smaller than normal
Focal enlargement

* Benign adenoma, adenocarcinomas,
phaeochromocytomas

 Local vessel invasion (phrenicoabdominal vein and
CVQ)

Mineralisation
» Cats normal, dogs sign of malignancy



* Rotweiller

Left adrenal . 6y0

IMass e Left adrenal caudal pole 5cm
invading local vasculature




Pancreas







PancreaS 3 * Cranial abdominal pain

Indications for * Vomiting
. * Anorexia
Scannlng * Lethargy

* Pancreatitis!




Size, Shape and Postition
« Left limb (easier in cats)
 Right limb (easier in dogs)
* Body (hard in all!)

Margins

PancreaS y E Smo?t.h margins
. » Echogenicity
What IS * Isoechoic
|7 « Homogenous
normal:  Hypoechoic centre - pancreatic duct (left limb) &

pancreaticoduodenal vein (right limb)

Distribution of abnormalities
* Try to view in two planes.

* Important to register the mesentery/fat
surrounding the pancreas for abnormalities




Pancreas -
ultrasound

* Gas in the gastrointestinal tract -
duodenum, transverse colon, stomach

artifacts




Pancreas - anatomy




Right Limb




Pancreas - How to scan right limb video




Right Limb Pancreas — normal ultrasound
Images

DUODENUM.




Right limb and body of the pancreas - left
lateral recumbency

Find the caudal end of the right kidney

Pointing probe down towards table, slide ventrally

The most dorsal, superficial, straight loop of small intestine is the duodenum

The right limb of the pancreas lies close to the duodenum (medially)

Follow the duodenum cranially to the pyloroduodenal junction to see the body of the pancreas
between the stomach and the portal vein




Left Limb
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Pancreas - How to scan left limb video




Left [imb Pancreas — normal ultrasound
Images




Left limb of the pancreas - right lateral
recumbency

Find the colon dorsal to the bladder

Follow the colon cranially in longitudinal view until the transverse colon is
reached

Aim to view the spleen, stomach and transverse colon in the same image

Fan in this location particularly following the splenic vessels down to the portal
vein (anechoic tubes)
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Pancreas pathology

* Pancreatitis
* Hypoechoic pancreas

* Hyperechoic peripancreatitic structures
(steatitis)

* Free fluid
* |Increased thickness
* Irregular margins

THE PANCREAS BECOMES MORE OBVIOUS WITH
PATHOLOGY

DUODENUM
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How good is ultrasound at diagnosing

pancreatitis?

J Vet Intern Med 2013;27:913-918

Ultrasonographic Findings of the Pancreas in Cats with Elevated

Serum Pancreatic Lipase Immunoreactivity

J.M. Williams, D.L. Panciera, M.M. Larson, and S.R. Werre

Background: Pancreatitis is a common disease in cats that is difficult to diagnose.

Hypothesis/Objectives: To determine the sensitivity and specificity of ultrasonographic changes of the pancreas with
serum feline pancreatic lipase immunoreactivity (fPLI) as the standard for diagnosis of pancreatitis.

Animals: 35 cats with clinical signs consistent with pancreatitis with an abdominal ultrasound examination and serum
fPLI concentration measured within 3 days of the ultrasound.

Methods: Retrospective study: Pancreatic thickness, pancreatic margination, pancreatic echogenicity, and peripancreatic
fat echogenicity were evaluated. Sensitivity and specificity were calculated with an elevated serum [PLI concentration indic-
ative of pancreatitis as the standard for diagnosis.

Results: Serum fPLI was elevated and diagnostic for pancreatitis in 19 of 35 cats. The single ultrasound characteristic
with the highest sensitivity was hyperechoic peripancreatic fat at 68% (95% confidence interval = 44-87%), indicating a
moderate probability that cats with pancreatitis will have this abnormality on ultrasonographic examination. Specificity
was >90% for each of increased pancreatic thickness, abnormal pancreatic margin, and hyperechoic peripancreatic fat
The sensitivity and specificity of ultrasound were 84% (95% confidence interval = 60-97%) and 75% (95% confidence
interval = 48-93%), respectively, in cats with elevated serum fPLI indicative of pancr

Conclusions and Clinical Importane
ins, and hyperechoic peripancr
supportive of pancreatitis.

itis

The presence of a thick left limb of the pancreas, severely irregular pancreatic
tic fat in cats with appropriate clinical signs and elevated serum fPLI are highly

Key words: Abdominal ultrasound; Pancreatitis; Serum feline pancreatic lipase immunoreactivity.

Receivad 31 Mgt 2079 | Becepbadt 19 Daramiber 2019

D 10111 04vm.

Journal of Veterinary Internal Medicine A'Cﬁrl M

STANDARD ARTICLE iz b » o ol

Association between abdominal ultrasound findings, the
specific canine pancreatic lipase assay, clinical severity indices,
and clinical diagnosis in dogs with pancreatitis

Harry Cridge® @ | Alyssa M. Sullivant® | Robert W. Wills® | Alison M. Lee?

*Degartment of Ch i

Correspondence
Harry C Depa

Abstract

Background: A clnical diagnosis (COw) of panoreatitis includes evaluation of climical
signs, abdominzl uitrasound [ALS), and pancreatic lipase. However, practitioners are
using ALIS to dizgnose pancreatitis and are using AUS seventy to guide decisions.
The validity of this is unknown.

Objectives: To determine whether (1) there is a comelation between AUS, specific
«canine pancrestic lipase (Spec cPL) assay, and COw; (2] individual AUS abnomalities
correlate mare closaly with COw than others; (3] AUS severity mirrors clinical severity
indices; (4] changes in AUS can be used 2= 2 marker for changes in Spec cPL or CDx
and (3] the sensitivity and specificity of ALIS for pancreatitis.

Animals: One hundred fifty-seven dogs.

Methods: In this retrospective case study, inclusion criteriz were signs of gastrointes-
tinal, pancreatic dizease, or bath, in addition to having 3 Spec cPL and ALS performed
within 30 hours. Information extracted from the records included bloodworl:, Spec
P, ALIS images/clips, and severity of ultresonographic findings.

Results: AUS was weakly comelsted with Spec &PL (r, = 0178, P = .03) and moderately
correlated with CDx [, =379, P = <001). Pancrestic size [r, = 285, P =<001),
echogenicity [ =365 P = <.001), and mesenteric echogenicity i, = 343, P = <001)
weere comelsted with CDw Change i ALIS was not comelated with Spec cPL or CDw
changes When pancreatic enlargement, echogenicity, or sitered mesanteric echogenicty
were required for a diagnosis, the sensitivity znd spedificity wene 897 (35% confidence
interval [CI] 718, 97.7) and 43% (95% C1 34.0, 51.5). When all 2 oritenia were required,
the senitivity and specificity were 43% (%30 Cl 24.5, 62.8) and 92% [95% C185.3. 75.7)

Conclusions: AUS should not b= used in iEolation to diagnose pancreatitis and is a
poor indicator of severity.

Abbrevitions AFFLE. acuts patler

s, Inc_ on hebal of the American Coleze of Veterinary Intemal Madicne.

636 wileyorlinefbrarycomjournal fim




* Know your landmarks

What are the « RLP - duodenum

e LLP - stomach, transverse colon, spleen

ta ke h ome - Body - Stomach

» Left adrenal - Aorta, renal artery, cranial mesenteric artery, coeliac

artery
m essa ges * Right adrenal - Caudal vena cava and Aorta divergence
tOd ay7 « What changes are you looking for?

* Pancreas - hyperechoic fat, size, margins, free fluid.

« Adrenal glands - change in size in caudal pole thickness
* Compare the size to the contralateral gland.
* Vessel invasion

* PRACTICE FINDING THE LANDMARKS!




* Get in touch with any questions
Camilla@fovu.co.uk

* Check out my website
www.fovu.co.uk

» Scanning
* Reviews
» Courses
 Community

FOVU



mailto:Camilla@fovu.co.uk
http://www.fovu.co.uk/

Live Demonstration
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5 Ways POCUS Can Help in an Emergency

1. Superior to radiography for the detection and
scoring of of free intraabdominal fluid.

2. Real-time information for rapid diagnosis,
prompting life-saving maneuvers.

3. Cageside and low impact with minimal restraint.
4. Safe, no shaving required and radiation sparing.
5. App-based POCUS is easier to learn and use.
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Ultrasound
Anywhere

Adam Behrens, VMD
Wandering Vet

The Clarius C7 HD microconvex scanner
provides images as good as |'ve seen on large
console machines. Its small size allows me to
bring it with me to every appointment. In turn, |
have been able to significantly increase the
quality of care that | provide by diagnosing
problems quickly and easily with certainty.




Clarius C7 Vet HD

* Wireless Freedom

* High-Definition Imaging

* Easy App for iOS & Android

* Dedicated Small Animal Presets
» Affordable Scanner

* No Subscription Fees

* Free Clarius Cloud Storage

* Free Clarius Live Telemedicine

 Unlimited Users




Questions?

Dr. Camilla Edwards Dr. Oron Frenkel
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