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Nothing to Disclose for This Topic
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Use of Ultrasound in:
ACLS

Shock
Hemodynamics

Lung Disease
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Focused Echocardiography in Emergency Life
support (FEEL) protocol:

Focused echo for 5-7 seconds during pulse check.

“When available for use by trained clinicians,
ultrasound may be of use in assisting with
diagnosis and treatment of potentially reversible
causes of cardiac arrest.”

-2010 European Resuscitation Guidelines
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28/F, came in arrested, despite ACLS, no ROSC.
Focused Echocardiography in Emergency Life
Support (FEEL) shown above.
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In contrast to the case, note normal echo
shown above
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Interactive Quiz#1l

On further questioning, px was on oral
contraceptives.

What is your clinical impression?
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Diagnhosis of Acute Massive Pulmonary

Embolism made possible
STAT Thrombolytic given,
ROSC.

oy Echo.

natient had
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Post - thrombolysis shown above.
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Patient underwent Targetted
Temperature Management (Therapeutic
Hypothermia) and comprehensive post-
arrest care at ICU.

She was eventually discharged
improved.

(A year later she invited us to her
birthday party!)
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58/M, 2V CAD, post-PCl 10 days prior, arrested.
Focused Echocardiography in Emergency Life

Support (FEEL) shown above.
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In contrast to the case, note normal
echo shown above
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Interactive Quiz#2

On ECG, no ST elevations were noted.

What is your clinical impression?
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diagnosed and patient

underwent STAT echo-

guided pericardiocentesis

followed by pigtail drain
insertion.
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Pericardiocentesis with bubble contrast
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post pericardiocentesis of 300 cc shown above.
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A total of 500 cc was drained and BP
immediately improved.

Px woke up post-arrest sono TTM
(TH).
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With regards to circulatory shock,
what is the type exemplified by
sepsis?
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Types and Signs of Circulatory Shock.

INTERACTIVE GRAPHIC | Types and Signs of Circulatory Shock

Types of Circulatory Shock: @ cardiogenic O Distributive O Hypovolemic O Obstructive

@® Cardiogenic shock O Mormal circulation

SIGNS OF CIRCULATORY SHOCK PATHWAY

Cardiogenic shock

Arterial hypotension

and usually tachycardia

Altered mental state
Signs of tissue Mottled, clammy skin
hypoperfusion present Oliguria

Elevated blood lactate

Ventricular
failure

Circulatory shock

SYMPTOMS

Cardiogenic shock is characterized

by low cardiac output and
inadeguate oxygen transport. It can

i be the result of a myocardial

‘ infarction, end-stage

Low estimated cardiac
output or SwO3

cardiomyopathy, advanced valvular
disease, severe myocarditis, or
severe cardiac arrhythmias.

ECHOCARDIOGRAPHIC SIGNS

Cardlogenlic Large wentricles and poor
circulatory shock contractility.

High central
VEeNous pressure

Capyright € 2013 Massachusells Medical Society
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Types and Signs of Circulatory Shock.

INTERACTIVE GRAPHIC | Types and Signs of Circulatory Shock

Types of Circulatory Shock: O cCardiogenic @® Distributive

O Hypowvolemic O Obstructive
I
] @ Distributive shock O Mormmal circulation
DIAGRAM SIGNS OF CIRCULATORY SHOCK PATHWAY

Distributive shock Arterial hypotension

and usually tachycardia

Altered mental state
Signs of tissue Mottled, clammy skin
vasodilatation hypoperfusion present Cliguria

Elevated blood lactate

SYMPTOMS

Distributive shock is characterized
by hypovolemia and hypotension. It
is the result of vasodilatation and
release of inflammatory mediators.

Mormal er high cardiac
output or SvO3

ECHOCARDIOGRAPHIC SIGNS

Mormal cardiac chambers and
{usually) preserved contractility.

Distributive

clrculatory shock

Copyright € 2013 Massachusetis Medical Society
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Types and Signs of Circulatory Shock.

INTERACTIVE GRAPHIC | Types and Signs of Girculatory Shock

| Types of Circulatory Shock: O Cardiogenic O Distributive @® Hypovolemic O Obstructive
® Hypovolemic shock O Mormal circulation
DIAGRAM SIGNS OF CIRCU SHOCK PATHWAY

Hypovolemic shock

Arterial hypotension

and usually tachycardia

Loss of plasma Altered mental state

o . - .
. or blood volume Signs of tissue Mottled, elammy skin
N hypoperfusion present Oliguria

Elevated blood lactate

Circulatory shock

SYMPTOMS

Hypovolemic shock is
characterized by internal or

external fluid loss leading to
l organ failure.

Low estimated cardiac
output or Sv03

Low central
Venous pressure

ECHOCARDIOGRAPHIC SIGNS

Small cardiac chambers and
narmal or high contractility.

Hypoveolemlic

Caopyright £ 2013 Massachusells Medical Society
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Types and Signs of Circulatory Shock.

INTERACTIVE GRAPHIC | Types and Signs of Circulatory Shock

Types of Circulatory Shock: © Cardiogenic O Distributive O Hypovolemic @ Obstructive

@ Obstructive shock O Mormal circulation

SIGNS OF CIRCULATORY SHOCK PATHWAY

Obstructive shock

Arterial hypotension

and usually tachycardia

Altered mental state

Signs of tissue Maottled, clammy skin
hypoperfusion present Oliguria

Elevated blood lactate

Circulatory shock

SYMPTOMS

Obstructive shock is characterized

by a blockage in blood flow caused
by a massive pericardial effusion,

i cardiac tamponade, or tension

‘ pneumothorax.

ECHOCARDIOGRAPHIC SIGNS

Depends on the cause. Pulmonary
embolism or pneumothorax: dilated
right ventricle, small left ventricle.
Tamponade: pericardial effusion,
small left and right ventricles, dilated
inferior vena cava.

Low estimated cardiac
output or SvOs

VENous pressure

‘ High central

Copyright £ 2013 Massachuseiis Medical Society
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Rapid Ultrasound in Shock (RUSH)
protocol.

RUSH(ed) Exam
Sequencing

. Parasternal Long Cardiac View

. Apical Four-Chamber Cardiac View
. Inferior Vena Cava View

. Morison’s with Hemothorax View

. Splenorenal with Hemothorax View
. Bladder View

. Aortic Slide Views

. Pulmonary View

O 00 NN O Ul AW -

. Pulmonary View

Use Curvilinear Array for all Views
Add in a search for Ectopic Pregnancy and
DVT depending on clinical circumstances
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Rapid Ultrasound in Shock (RUSH) 2% Critical Care Summit 2017
protocol.

Shock
Cardiac Echo
| | | | | |
. ™ (’ . _
Depressed Pericardial
LVEF Unremarkable R\;;ELV Effusion
Cardiogenic Tamponade
" A o
| | | | | |
I ™ ™ )
IVC Ultrasound { Abdominal ] Aortic Pleural
1Y v . S S

-
Collapsing : No sliding lung
consistent With ':fhd"l"a"":' Ruptured AAA | =  Tension
l”m""demia g Pneumothorax
LY A

T
Pleural effusion

e Hemothorax vs.

Empyema

Fig. 4.1 Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH

Jankowich, Matthew and Eric Gartman. Ultrasound In The Intensive Care Unit. Print.
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Cardiac Echo

Pericardial
Unremarkable HI;;ELV Effusion
Tamponade

IVC Ultrasound

Collapsing : No sliding lung +0VT;
consistent With l::iml '":l Ruptured AAA Tension increased
hypovolemia ag Preumothorax concem For PE

Fleural effusion
Hemothorax vs.

Empyema

Fig. 4.1 Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH
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Very weak heart with low ejection fraction is

seen in cardiogenic shock.
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Shock

Cardiac Echo

- ~ «

Depressed Pericardial
LVEF Unremarkable H\;;:;ELV Effusion
Cardiogenic Tamponade
- A e
| | —=
s ™ e ™ ™
IVC Ulirasound Abdominal Aortic Pleural DVT study
e ~ e A -
' ™,
Collapsing . No sliding lung + DVT;
consistent With irapdominal Ruptured AAA | |—  Tension increased
hypovolemia ag Pneumothorax concemn For PE
“. A

T Ty,
Fleural effusion

— Hemothorax vs.

Empyema

-

Fig. 4.1 Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH
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Keith Killu et al. The ICU Ultrasound Pocket Book 1st Edition
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I\VC Ultrasound
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Subcostal/lvC

By using the M Mode, the IVC diameter measurement is more
accurate

Remember that the diameter change during the respiratory cycle
is reversed in Mechanically ventilated patients (i.e. Smaller during
expiration and larger during inspiration)

Sometimes in quiet respiration, the IVC may not change in diam-
eter. A “sniff test” can be done to observe the change

IVC diameter < 1.5 cm and collapsing, indicates hypovolemia.

Keith Killu et al. The ICU Ultrasound Pocket Book 1st Edition
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An IVC collapse of >50 % had a positive predictive value of 87 %
and a negative predictive value of 96 % of a central venous
pressure <8 mmHg with a receiver operating curve (ROC) of 0.93.

Anthony S. McLean. Echocardiography in Shock Management. Critical Care (2016) 20:275
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Subcostal/lVC

Hepatic Vein
Sonographic Findings (cont.)

To evaluate the volume status:

Note the IVC diameter and its changes with the respiratory cycle RA

Normal IVC diameter is 1.5-2.5 cm during expiration in a spon-
taneously breathing patient, just distal to the hepatic vein

Change in IVC diameter is an accurate predictor of fluid respon- IVC diameter measurement
siveness during expiration

Change in IVC diameter > 50% indicates that the patient is
possibly hypovolemic

Change of less than 20%, the patient will probably not respond
to fluid challenge

IVC diameter measurement
during inspiration

Keith Killu et al. The ICU Ultrasound Pocket Book 1st Edition
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In the spontaneously breathing patient an IVC diameter (D) <21 mm that collapses with a sniff
(i.e., the caval or collapsibility index [CI = (Dmax — Dmin)/Dmax x 100 %]) indicates a normal
RAP of 3 mmHg, whereas an IVC diameter >21 mm that collapses <50 % with a sniff indicates

a RAP of >15 mmHg.

Anthony S. McLean. Echocardiography in Shock Management. Critical Care (2016) 20:275
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Shock
Cardiac Echo
| | | | | |
s ™ ' . .
Depressed Pericardial
LVEF Unremarkable e Effusion
Cardiogenic 7PE Tamponade
L vy e
| | | — |
s ™ - ™ ™
IVC Ultrasound Abdominal Aortic Pleural
-/
Collapsing . No sliding lung + DVT;
consistent With ':Emml '":l Ruptured AAA Tension increased
hypovolemia ag Prneumothorax concem For PE

Pleural effusion
Hemothorax vs.
Empyema

Fig. 4.1 Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH
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"Ant Axillary Line

Mid Axillary Line

Posterior Axillary Line

Abdominal Ultrasound in Focused Assessment with Sonography in Trauma (FAST)
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Shock

Cardiac Echo
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"~ ™)
Depressed ~ Pericardial
LVEF Unremarkable H\;;:él_v Effusion
Cardiogenic Tamponade
A T
-—-e
s ™ e ™ ™
IVC Ulirasound Abdominal Aortic Pleural DVT study
e ~ e A -
' ™,
Collapsing . Mo sliding lurny + DVT;
consistent With ':Emm“"'":' Ruptured AAA Tension increased
hypovolemia ag Pneumothorax concemn For PE
“. A

Fig. 4.1

Ty
Pleural effusion

Hemothorax vs.

Empyema

-

Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH
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Figure 2: Transoesophageal echocardiographic examination obtained in a patient with type B acute aortic dissection. TL: true lumen; FL: false
lumen; H: intense spontaneous contrast + thrombus.

Patrizio Lancellotti et al. The use of echocardiography in acute cardiovascular care: Recommendations of the European Association
of Cardiovascular Imaging and the Acute Cardiovascular Care Association. European Heart Journal — Cardiovascular Imaging
doi:10.1093/ehjci/jeu210 European Heart Journal - Cardiovascular Imaging Advance Access published November 6, 2014.
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Shock
Cardiac Echo
| T | 1
Depressed Pericardial
LVEF Unremarkable e Effusion
Cardiogenic ?PE Tamponade
IVC Ulirasound Abdominal Aortic Plaural DVT study
Collapsing . Mo sliding lung + DVT;
consistent With nirabdominal Ruptured AAA Tension increased
hypovolemia ag Prneumothorax concem For PE

Fleural effusion
Hemothorax vs.
Empyema

Fig. 4.1 Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH



I1C

FHARMA FORUM
INTERNATIONAL INC.

meeting the gaps in critical care 2" Critical Care Summit 2017




P,

PHARMA

INTERNATIONAL INC.

meeting the gaps in critical care

I1C

M-mode of normal lung versus pneumothorax F O R M

2™ Critical Care Summit 2017

Normal Lung Pneumothorax

M Mode Marker ®
at Pleura

No Motion . .
: T —— — No Motion
est Wall

Waves

————

osmve

‘tl"lztlon Lung -
. Beach — = ,
Seashore Sign Barcode/Stratosphere Sign
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Shock
Cardiac Echo
| | | 1
Depressed Pericardial
LVEF Unremarkabile H‘;;"‘;ELV Effusion
Cardiogenic Tamponade
IVC Ulirasound Abdominal Awortic Pleural DVT study

' ™,

Collapsing . Mo sliding lung + DVT;

consistent With irabdomnal Ruptured AAA Tension increased

hypovolemia ag Prneumothorax concerm For PE

.. oy

' Ty
Fleural effusion
Hemothorax vs.

Empysma

-~

Fig. 4.1 Algorithm for ultrasound assessment of undifferentiated shock, modified from the RUSH
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Femoral Vein
With Clot

Deep venous thrombosis of the femoral
vein, short axis view
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Hemodynamics

Allows estimation of pressures and volumes, but

more importantly, helps predict fluid
responsiveness.

meeting the gaps in critical care 2" Critical Care Summit 2017

Maybe used with dynamic maneuvers such as
Passive Leg Raising.

Fluid responsiveness is determined if there is, on
average, a >15 % increase in SV or CO.

Anthony S. McLean. Echocardiography in Shock Management. Critical Care (2016) 20:275




D Passive Leg Raising 1C

PHAEMA FORUM
* Anincrease in CO or SV of >12 % during
PLR was highly predictive of fluid
responsiveness with an AUC of 0.89 for
the cardiac index and 0.9 for the SV.
Sensitivity and specificity values were 63
and 89 % for CO, and 69 and 89 % for SV,
respectively.

Maizel J, Airapetian N, Lorne E, et al. Diagnosis of central hypovolemia by using passive leg raising. Int Care Med.
2007;33:1133-8.
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EVLW

sv

Large increase in EVLW
Large increase in filling pressures

Small increase in CO

Large increase in CO
Small increase in EVLW

Small increase in filling pressures
Inc.gradient between MCFP and CVP

Preload

Fig 1 Superimposition of the Frank-Starling and Marik-Phillips curves demonstrating the effects of increasing preload on stroke wvolume and lung water in a patient
who is pre-load responsive (4] and non-responsive (B). With sepsis the EVLW curve is shifted to the left.>! EVLW=extra-vascular lung water; CO=cardiac output;
SW=stroke volume. MCFP=mean circulating filling pressure. Reproduced with permission from the British Journal Anaesthesia; 2014 12:620-622.

P. Marik and R. Bellomo A Rational Approach to Fluid Therapy in Sepsis. British Journal of Anaesthesia, 116 (3) 339-49 (2016)



PHARMA

INTERNATIONAL INC.

meeting the gaps in critical care

I1C

FOR

M

2™ Critical Care Summit 2017

LV Systolic Function Evaluation

Stroke Volume (SV)
SV Measurement

Simpson’s Method or modified Simpson’s will be used
Simpson’s Method Steps
* Acquire an apical 4 chamber and 2 chamber view

* With the track ball, trace the LV cavity at end diastole, and then at end systole for both the 4 and 2 chamber views

SV= LVEDV-LVESV
Normal= 60-70 ml

End Diastole

End Systole

C LS

1 LVLs A4C 590 cm|
LVESV MOD A4C 60.04 mi
EF A-L A4C
LVEF MOD A4C 54.77 %)
SV A-L A4C

1 LVLd A4C 8.01 cm
LVEDV MOD A4C 132.74 ml
~LVLs A4C

=-d |
LVLd A2C 0.00 cm)|
LVEDV MOD A2C _ 0.00 mll

Keith Killu et al. The ICU Ultrasound Pocket Book 1st Edition
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LV systolic Function Evaluation
SV Measurement

SV Measurement (cont.)
Aortic Root method (2 steps)
Measure diameter of the aorta by M Mode or 2 D Echo

®* CSA (Cross Sectional Area) = 2 (Diameter)? X 0.78
* Normal CSA 1.8-2.2cm

Measure flow velocity, VTI (Velocity Time Index) from the
LVOT at peak systole by PW Doppler

Calculate the volume of flow (SV)

* SV= Cross sectional area X Velocity
* SV=CSA X VTI
* Cardiac package will do calculations

How to obtain VTI
Remember that the transducer angle is critical
Obtain a 5 chamber apical view
Use CF to help identify the 5" chamber (LVOT)
Use PW Doppler and point the marker to the LVOT
Using the track ball, track the systolic Doppler wave

Velocity of flow from the LVOT at peak systole by 2D echo
(VTI) will be calculated by the cardiac package

Keith Killu et al. The ICU Ultrasound Pocket Book 1st Edition

<= LVOT Vmax 1.00 mis
LVOT Vmean 0.66 mll‘
LVOT maxPG 3.99 mmH

LVOT meanPG 1.92 mde'
Lvorvm 2244 cm
LVOTEnv.Ti  339.43 ms|

HR BPM

LVSV Dopp 0.00 mi.
LVYSI Dopp 0.00 mi/m2f
LVCO Dopp 0.00 /mirg

LVCiDopp  0.00 Uminm2|

!
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1 LVIDd
2 LVIDs

3 HR

+« EF: 95%

%FS: 68 %

I1C
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Fig. 1 Hypovolaemic,
hyperdynamic LV seen with
M mode imaging. Arrows
point to papillary muscles
almost ‘kissing” during
systole.

EF, ejection fraction; FS,
fractional shortening; HR,
heart rate; LVIDd, left
ventricular internal
diameter in diastole; LVIDs,
left ventricular internal
diameter in systole.

Echocardiography in intensive care .
Andrew Roscoe MB ChB FRCA
Tim Strang MB ChB FRCA..
Continuing Education in
Anaesthesia, Critical Care & Pain |
Volume 8 Number 2 2008
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Fig. 3 Bowing of interatrial septum from left to right indicating elevated left atrial pressure in PSAX view. AV aortic valve, IAS interatrial septum, LA

left atrium, RA right atrium
\ J

Anthony S. McLean. Echocardiography in Shock Management. Critical Care (2016) 20:275
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Lung Ultrasound: BLUE

Bedside Lung Ultrasound in
Emergency (BLUE) Protocol

(upper and lower BLUE-peints) The
Lung sliding BLUE
/ | \\ protocol
present any abolished
/ 1 ME‘ A ey
B-profile A-profile = B'-profile  A'-profile
P ¢ P | C-profile P l l‘” \
PULMONARY Sequential l plus without
vanous analysis I H
EDEMA / 1-’5\‘ PNEUMONIA PNEUMONIA 'vng point lung point
Thrombosed vein  Free veins l l
l HNeed for other
PNEUMOTHORAX ciacnostic
PULMONARY Stage 3 et
EMBOLISM {PLAPS -point)
/ ‘H\"A.
PLAPS no PLAPS

This decision tree is not designed
for providing 100% of diagnoses of
PNEUMONIA COPD or ASTHMA all;ute dyspnea. It has been simplified

with the target of overall accuracy
just > 90% (90.5%)

I1C

FORUM
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Figure 10 - BLUE-protocol decision
tree showing the practical steps of the
BLUE-protocol. See Figure 1 legend

for expansion of abbreviations.

(Adapted from Lichtenstein and
Meziére.s!)

Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6, Pages 1659-1670 (June 2015) , DOI:

10.1378/chest.14-1313
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BLUE Protocol
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Two hands are applied as follows: upper little finger just below clavicle, fingertips at middle
line, and lower hand just below upper hand (thumbs excluded).

“Upper BLUE-point” is at the middle of the upper hand.
“Lower BLUE-point” is at the middle of the lower palm.

The posterolateral alveolar and/or pleural syndrome (PLAPS)-point is the intersection from
the horizontal line continuing the lower BLUE-point and the vertical line continuing the
posterior axillary line.
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Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6, Pages 1659-1670 (June 2015) , DOI:

10.1378/chest.14-1313
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Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6, Pages 1659-1670 (June 2015) , DOI:
10.1378/chest.14-1313
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Bedside Lung Ultrasound in
Emergency (BLUE) Protocol
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Figure 10 - BLUE-protocol decision
tree showing the practical steps of the
BLUE-protocol. See Figure 1 legend
for expansion of abbreviations.
(Adapted from Lichtenstein and
Meziére.6)
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Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6, Pages 1659-1670 (June
2015) DOI: 10.1378/chest.14-1313
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Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6,
Paages 1659-1670 (June 2015) . DOI: 10.1378/chest.14-1313
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Lung Ultrasound: BLUE

TABLE 2 | Accuracy of the BLUE-Protocol
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Mechanism of Dyspnea Profiles of BLUE-Protocol Sensitivity, % Specificity, % PPV, % NPV, %
Acute hemodynamic B-profile o7 a5 87 99
pulmonary edema
Exacerbated COPD or MNude profile (A-profile with no DVT 89 o7 93 95
severe acute asthma and no PLAPS)
Pulmonary embolism A-profile with DVT 81 a9 94 a8
Pneumothorax A’-profile (with lung point) 88 100 100 99
Pneumonia The four profiles 89 a4 88 a5
B'-profile 11 100 100 70
A/B profile 14.5 100 100 71.5
C-profile 21.5 99 a0 73
A-no-V-PLAPS-profile 42 96 83 78

BLUE = bedside lung ultrasound in emergency; NPV = negative predictive value; PLAPS = posterclateral alveolar and/or pleural syndrome; PPV = positive
predictive value. (Adapted from Lichtenstein and Meziére.51)

ichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6,
-1670 (June 2015) , DOI: 10.1378/chest.14-1313




Ultrasound in 1C
FHARMA Hemodynamics: FALLS FOR\ )M

INTERNATIONAL INC.

mesting the gaps in T’ “ Fluid Administration Limited by Lung Sonography (FALLS) 2 Critical Care Summit 2017
protocol.

FALLS-protocol

1) Ruling out obstructive shock

Simple cardiac sonography:

Pericardial tamponade
Right ventricle dilatation’

BLUE-protocol: pneumothorax (A~profile)

2) Ruling out cardiogenic shock?

l BLUE-protocol: pulmonary edema (B-profile)

3) Ruling out hypovolemic shock (A-profile)

Correction of parameters of shock
t under fluid administration

r4) Detecting distributive shock, septic shock currently I

Fluid therapy not able to improve
circulation, eventually generating
a B-profile

Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume 147, Issue 6,
Pages 1659-1670 (June 2015) , DOI: 10.1378/chest.14-1313
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A-lines transform into B-lines at a
pulmo- nary artery occlusion pressure
threshold of 18 mm Hg at the anterior
chest wall in critically ill patients.

Daniel A. Lichtenstein, MD, FCCP. BLUE-Protocol and FALLS-Protocol. CHEST , Volume
147, Issue 6, Pages 1659-1670 (June 2015) , DOI: 10.1378/chest.14-1313
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Ultrasound is a very useful tool in ICU, but
remember:

“Choose the right tool for the right job and be
consistent in using it.”

IH

“A fool with a tool is still a foo

“The most important part of the stethoscope
is what is between the eartips.” Dr. Gregorio
Patacsil
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Thank You!
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