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A
diagpestic Ws ¢ 1-30 MHz ~ eeflect, absorb, transmt , scatler - =
&'rem (1) 2 waves/secnd Cin He) wavelength ('X): dishance, bt waves % /\_[\MJ
amplifude (loﬁness)= wave heigh} \ldocihs (‘v \) © N F (1840 mfs soft Hssw) v -
£« sound source paly T, 4 F, T dopth, ¥ resdufion (a:wmamg two_objecks)
resduion: axial (struchues panllel o beam) ; T/ TF probe

&zfm) laferal (structures L. o beom); Tw/ Tt probe, qdjux{inl focal zome, Mnmni gain
terporel (mdngshudmé % frame rabe, TFA by 4 depth and mmrs image sector
FR: images caplured in a second (Hz)

| s

.| ulse 2
fd""‘i’dih‘"f’?""’a (P”)"Hr'u‘/ws}cﬁb?onepdsebﬂ\em& XN\‘T_MM
" oy 04 o ey o )

As depth T, PR T, PRF §
Bioeffects: therwal (Thmr due 1o UJS absorbane, eye sensitive,, more v/ CD and GFD)
cavitation : vibrate small % bubbles (f T mechanical ndu-zéu%%s :;rg)* darmage cells)

M-rmode : one Shee (1800 Ha) oer Fime b =P f s ¢
Doppler effect : A in £ due fo motion b Source and receiver (Tv =-Tbo"lgrshiﬁs)

* shift it objecks approach each other, ~ if away (v/ o x-axis)
specls iy (i 10 =, <% w?ﬁ%@%ﬁ :Z (a7 alng beam, High 57 measable)
,q!‘gs_‘;.gi to debermine U/S % F, it must be Sampled _-hics_/k, so wagmum Fyo s Y e
CD): based on PO (each pirel @ PHD sampl/rosult), © 1 0 or 180" linit CFD, sulject 4o aliaing o

variance,_map, + bue (avay), qreen Churbuleot away) , red (tovard), yelow (urbulent foward)
tissue doppler, : lislens 1o high amphtude, low velocihy waves (Ly diastology ¢,a ! RV sysholic fn s‘)
PWD: listens fo fast and quiet (Jominae bood) , TRL. listens o slow and Joud (muscle)
Sompression? weecules 3queczed by ws + T sm-nmdinl pressure
rarefraction* molecules move awa b pressure, can create vacum, cavitation refers o these Vacuung
created b\& “F““‘l"ﬂ/ shﬁaking bubbles * mechanical jodex, (¢ cawtation) T Jurh3 peak rarefruction pressure

e = peak %rd'fmﬁm P (mosi- ne%q’livg Pessu,g)
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o
velogiby “Hire | ;ln(_\_r%% displacement of an RBC, useful for CO cakulain: SV= m- VT o ﬁzr%‘:;
Qpt Qg = C5her - Vidimg DPz Yy (simplifed Beenoul) meker

- gonkiny | ESAT- CSA, CVTL, = CSA, * VTL,

CINC inspiration ¥ PA and pleyeal P> Twp o, & IVC diameler (opprsite for expiration)
echo. sulrusk * enhance. dopples, PO/ shuaks, highlight endocandium , embolzafionin TCD, infrapulm shaak:in iver pfs

RAH: naihhd saline; Hit high Mw g in albumin_or ﬁufhlipid

CI: 46 3[0, Pnesmnf, q\le'ax
reverheration artifact ¢ equal distance bfw lams { intensi T distance,, lack of ent moion ( comels, mirrer |
- e '\_ k “‘/ gt ‘"’$)

v
.....

lh acled © e Cotimage

‘Ltdmwi arhkack * f'bh /"®“°¥;§d

near Reld eluffee : many NF refleckons: optimize TGC Fecus, th, use :onhnd/hcmomcs
oek) AE

(1o’ s\mlau- rolale 60°cew AHC  rohale 8# 120° cew AYC

TTE vindows: suprasternal mich, parasternal, apicol, subcoshal ; ALC (ram) 0 A3C (KA, my, L, v, AY, )
b ¥

'l'rqnsdw manipulations : 'hlhnl ’ Nhhn&, SM'"S' Nchml " emalm& :\‘v

4wm- imagiog * £ FromFissues Instead of Rindumental > 224 hamgeric is Ay,

overall gain: A amplification of reluming echo ; T6C: selective ampliRcation in herizontal bands

 sechor sine T PR u/ ¢ depth and sechr size

LY sashlic fan D ia LV sinpe/u.u over cardiac ﬂgde globnl vs. reaumcl quantifefive vs. qualitahive

(Fs) LVEDD = VESD . normal 2 307
lineqr : ?mciwnnl h_ud'gm:g PSLA o PSSA: FS(%) = LVEND scvmlxxt 4207,

20 (men)
MAPSE : MV apicol mwf due to lbnadudcml fibers * =13 (women) LEF 2 557
E_point sephal Separation’ ALMV almost fouches TVS in Wlﬂ diastele, £PSS > Tm - LVEF < 307.
Il % techni limited RwmAs, thmias, and off-axis
all Yinear techniques limi BS ngg-m , on a
20 frackiona| area dnqnae @ = 100* 7 VEDdA 35657 normgl
3D volume measurements : Simpsons in AYC/ALC = summalin o discs qlonl lms LV axis * vol= 25t
LVEDV ~LVESY
LVEF (noemel >55%) = LVEDY
woll_Hhickness * measure ok MV leaFle} ips ot end diashle v/ Memede

_qualitative * do walls thicken? ™V annulus movement 7 ALMV fouch se‘:hm? ‘*hfer, norral , mild, med, severe
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L shn A e wibin cobin dci el o b e gl ool s (615)
s~ MLy
in terms of mypcandial length () in systele () and diastde (d)* 6LS (%)= Mg
normal GLS is ~20/ or more neaqkw
PEFHIS ! endocardial vdmpoul'l ?brealw'mini
LV diash! diaghlic Jﬂidgs‘:m i abnl LV relaxation and stiffaess = TLV F;llini pressure
ot
EM 5\/\" Ou pelacsbon noemal 2 = o WinA, normel LVEF, E> A, LA volume norenal (can be 1 in afbieles , AR, T'co)
e

abrotaa] —> VEF, VA, conceshric. LVH (oh in otbeles), ', TLA volume (gensifive but nok specific)

T;VU U] 403, lote'e8, septal e'c cmfs
&_;n q' ¢ Q‘ EIA efk /
normal mid (T) ﬁ.ﬂ. Ts_@
E/\ A
m /AA A\ A

A>E = E>A
s 3

PRy
s
RY ph“s}doﬁ crescent - inflow, outblow, frabeculated apex TR C.)U-V .%.U Og—y-
eV A gegV g

I longuline. Sucksing, lage foer vill (€ e EfE 215
normally 4 P L\ siee PYF ﬁ(lv AQV .o[%
AY wall Hichness (nh 331 mm): T fhickness o O e
sgsb\e (P overlond)
ehronie T pressure, pHTN, infiltrotive dz VS Flnﬂairé in diastole (V' overload)
- EDA-ESA #1007, 7 -
PS8 longibudinal makon (417 mm ~> dychun)  FAC = DA , 48572 dyshen
o\ if S'<q5
TOL: RV dyshin if S' €95 ems o i sl
PP : 05 mmiig (TVC 420 men, >50% sriff collapse) ; 510 (TVC and suff diverge); 216 (IVC >2 oy )
IVE en venlilator: lnrssl' af end inspiration, colhysib‘»\ﬂﬁ docs net of i/ RAP; 12 mm 1007 spesific For RAP 1D
Y . - a 4 35 mm
EfE>u1 - aap 21 mollq RSP = DByy.pq +PAP = '-l(vm) * RAp 7 mmlévmz.z.q“«;/s
chronic RV dysFxn® LV failure, pHIN, OSA,VMDPQH = RA dilofion, RVH
ARYS = TIEEP /iavathoraie P => TRAP, LBy will TPVR - RV shrain
posteop PV dyghin * SVT, precisting RV dysfin, air To RCA, CPB >150m, 1% rate affer LAY

Hemedyoamics  PAse = H (Ve Y *RAP GE o PS) 5 PADP = H(V, ) * RAP; TvE Tin iy "
(ble. RAP=RVEDP) ¢ty w
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spon’ diameler/eollgpse '+ CVP
- INC_caveals: preqoancy , abd. compartment ; vented: W, Fluid responsiveness
athleles have dilaked, collapsible TvC (esy.SN'mmel's) s
herd-ic veia Flow (ﬂ_‘ff} * digmeler 0.8 %02 em nmmxl\:s N v JAN A\
syshelic forward Flow (S), briek reversal (Sr-), diastic Flow (D) \@ B)‘ \J
dinshlic veversal 1/ afvial (» i ; A
iashli \ ial R ic Bling = 7ore o
i ol o] g L et
mPAP = &0~ (06%AT) where AT= acecleralien Hie PWD PVET 3 ~
LAP normal if Efe’ <8 (Tif E'>1); E load-dep., €' indep. "7, LAP 2t PROP (nof related o ﬂ@&)

| responsiveness
. E/e‘ not aceurae ¢ MS, heany MAC, prosthetic MY, mod/severe MR, normal L-YEF/diasHou

hypcaly€sephy & €1 use average or sephal ¢

&,. SV’

A
1
~ !
|

Praload Responsivencss  CVP, E./e‘, LV end diashlic area (or volume) are all % preload (oot responsweness)

Lunl ufs - PTA

- dynamic measwes A preloed + obseve A in CO
SV limibakions: Spontanecus breaths, neic, arthythmiq , low V7, open chest, TTAP, R failuce
— inspirafion * :vc ¥, Ve T (,:,:i during PE::": imilafions® Jﬁi::; T.;‘/:ﬁ:':ﬁfmmwe
10s, 50 cc TVF challenge and PR qreat options , ew:l‘&xrhkr& scclusion o PPV {00
Ot sling o e il plsen =2 Mo v sndy bosch bl and “vines” abo
| * luny shiding rlo PTA (NPV ~ 1067) ) = slidnq alsh in_atelectasis, ARNS, confusions
o lun: pulse Shivering of lung from_cardiac rulsdims rlo PTX ~ regdar disturbanees From pleural ling
i# amanaiog From superficial shruchures, cannot exclude PTX; dygpneq can cause
musde/ Fascial s\idinl cwsinj arhifacls Sy
B lings, = from visteral pleura due o Flid =3 “comel +als exfonding o hektum screen
SubB, emphysemy causes artifacts from chest wall; even | Brline exdudes PTX
M-—) transitional point where PTX begias, one side has sliding /ruhc and other dosent
absent F PTA causes complete mllqrse
Aclines,? nak veal shuchures, disappear w1/ B-lines, oecur in nownal lung and PTX, then at tuice

the pleural degth (double reflected woves)

@
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Pericardial Dz

homogentaus® heme, empyemq
Hud nature * Siople effusion (Hransudale, anechoic) ; complen Cexudative, echoic) 7 hetero : Teells (7 cancer)

volume est{mb) = 162D (mm)

# Brlines % dz seveiby , appear early Chefore 2 in #/F), represents T hung denshy
offecied by qraty /hyroshaic Rrees, vony gensitive, bt lock. specBahy

conselidabion = ¥ air/ Fissue. rabio (hephza\m) + dynamic. air branchigrams , ireeqular borders

PEVLM @ HF,HD, ARDS, RAPE., efc. ) .
' ﬂ“‘k"essmkmp ~ thick o 04 enp

diapheagm _dyshuy * Hhickering Frackion (TF) =
= " Md WM w/ Fbrous
thn& fibrous euter (Fused v/ Pmdn\) Serous inner (v:scem\ legger o epcmlnum) 450 ec Flid

fransverse sinus (bW awrka and mPA) , oblique Sinus (ostium o PV)
effusion ant o desc. Ay (Plem\ effugion pnshﬁu>'- evalucke. Siz¢, location, Compusition, hamodynamic Fx
end diasfole ¢ 410 mm (50100 ¢a), 1020 mm (100-500 ¢<), > 20 mm (>500 ce)
mimicg Fat pad, hematema, LV rseu&oqrmnr&sm, eyst
ﬁ}__Pn_A_ has. planes, moves w/ heart, not circum ferential (nm\\:s AY groove and ulunsside ommri«)
Fibrous (pariehal) layer limits chember disension, influences diasholic venticular eomplionce and jaferdependence
Tompoaade * T Fluid = T pressure — chamber compreasion = | dmsblnc Riing Closs of ‘o desownk in RAP)

Rusion —> my,
{cCO"-!&Per on qudg/ﬂms*' ; EN\A -

raspirophasic cmnfehhve ventricular F‘Jhnﬁ e;\f M ,{\
echo F;mh;ﬁs 'TIVC/ }.er veins, effusion, A transvalvular flow v 5zyh\ hounce, chamber collarse

e P4 collapse in lale, diostele (RAP Jowest) ~ em-hi sign ¢ 1T Pmmdml P longer collapse = worse tamponade
31":\ RV H ealy diashle (lotj+ PPVY) = may wof occur iF RV pressure T Ge FHTN)
E wave variation ¢ =307 MV, g0 TV ; respmthm O apesie N/ PPY (PMV E wave in imyirwlim)

Focal tamponade Pﬂd’ cTs usm\!i 4 brg or >5<Td —¥ loculated coqsulum/ hemalemq
w/ agit. Saline

_pericardiocenlesis v/ echo : CT+ TNR 715, thrombncyhperic, Severe TN | mestly  para-gpical (>407.)
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consickive fer'umrdi}‘\s thick, inflmed, cakiified pericardium = diashlic HF, resiricted Rllina, {intracardiae P

cP - meg: post CTS, pericardifis, idiopathic, radiation, CVD, inFn, autvimonne
‘L echo Rdings: thick, tethered pericardium £ effusion , reskricive TV/mW Rlling , variakion of inflaw ¥, T IV
oMen cured w/ (preserved) (reduced)

iI)lS shiff ,  mitral sephal "> lateral o' (annulus rewersus) on TOL. , exp. diostolic reversal in HYF

| E>A (unlike famponads) , © Hling P and rormal E/e' pahogporoic. for. CP (o porvo)
provinert &, and 'y descus (banked ‘4" in fumponade)

restrickive €M CP and REM both & diasholic Riling, S/sx HEpEF, RV failure

Peﬁmﬁiedm&

= ttce\ _ REM: idiopathic, amyloid, radiation, Rbrsis, sarceid, hemachromalosis, sckroderma — ryoeardial precess
mitral septul &' T in CP, & RN, T fransmitral ¥ variation in CP (nl in RGm) , TvS T shift in CP

(ahin Rem); 4 Forward HVE and exp. diastic revessal in <P, T for. Flow * insp. dias. reversal in RCM

Shock MCC.is sepsis ;- hypuiolemia (TR, blood), LY Failure (inotrope, revasc., MCS), RV failwe. (£FA, pressar, cs)

vasomotor fone (P&S&\’, source conho), Stersids)
rfo- emergencies : armponad (early diasholc RY /lake dioshle RA.eollase, teipocal R and. LH As during
| respiration, clinical dr); tension PTX (I00%. vfo L'S sliding, 1007 ruled in w/ lung foin*), masses, A, dissechion
- hypovalemiq (small, hwpefdgwnic LY, $TNC, preload responsive. (iF PPV) if SVC callapsibibi >3, VG
dishnsalilﬂi > 12~187., and resp. variation in Po ¥ > 12187 if no PPY, >12.6% T in LVOT VTX w/ PLR
LV failure, ! qualitetive, FAC, Simpsns, TRT, LYol VL, mAPSE. ~» RWMA (CAD, sivess, stpais, mypcarditis)
_vs. qlobal_dysfan (CM, sepsis, infonication) & LV dilation suqqests  chroni _ process
A failure ¢ acale cor pulmonale (sudden T in RV afterload), acute ~on-chronic, infarch
valvalar © severe. requrg/stencsis, masses on leaPkls, dynamic LT obstruckion
| vagomelor tone. * “disi-rib«Hve“, rfo other Shock ) McC sefis/ SRS , neurogenic, mqph&hcﬁc
_adrenal crisig, ESLD
ok, for big_chaoges : INC ollpgilly 4507 o > 507, E/e" assame normal EF) 3. o 9:14 o 314,
PASP from «4o 4o HO™ED o >60 mmilq
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Cardine Arvest

Ischemic Dz

PER (eleciromecharical dissociekon, & Hs and T) ; pseudo=PEA (cardinc ackivty /o palpable pulse) From
tamponade, PE, Jb LVEF, L‘yovn‘emh ) cardiac qcﬁvil-i‘" T ROSC
us 410 (save images) dusing fulse/rh‘i'hm chezk,
6=64~1 LV breakdown (basal ~mid ~apical - cap) ; '}»steio;‘:"m&mlqkmr
wall mokion score indexn (WMSE) : noempkinesis (1,5 mm, HoA WT), hypninesis (2,24 e, 4407
alinesis (3,071 mm, 4107, WT), duskinelic (4, ahinekic v/ syshiic expansio) , horma) WMSL =)
absence o RAWMA ! exclde CAD —> shwned and hibernaling mypcardiam
hinge point: abrupt regional dysbwn ; jg_ﬁgrxﬂ impack by adjaceat region
seute aortic syndromes © type A dissection (~1%-/he m'rd‘»ki—) swgui) ,Jupe B (= 87. ak | month, 4.BP+HR
so Vl%t, endovase mpa}r); intramural hematomg (ruphe& vasa vasorym —> within medial wll e
exlonding o adenbiia), sk in IR i ey, Pliphs, afhrosdnsis, crescent shaped, high ks o T
acde PE : 4060 sign (acule PAH 440, RVOTat 460 ms), MeConnells sign , A= shaped TN
_acute_pericardilis ¢ obhen normal echo, small effusion, dork/Hick. pericardium , diffuse STE. on EKG
“O. 14 d prehinfarck (2 size of infarel), Dressless (18 wRa) = quloimmune, respose o necrosis

RWMA v/ normal coranaries * basal inferior/TVS, dilated M (&F £40%), stesc Cm, pust SAH/TCH, sarceid, LBBB

Tahatsubo €M, acule, drandient, LV dysan, post-menopausal women afler siress, apical ballooniag
post=MT cx’ Shock, mid VSD, ischemic MR, Free wall rupture, offusin, LY thrombus (use color = should respect Hhrambay)
prs ek s Snoged* apcal s conmen, 6 dorkliy,ruprs parg
pseudoaneurygm | A2 cause merFaliby (afier shock) = [ateral wall , pericardium contains ruphure Gam\mu&e.)
“narrew neck, acuke angle, saccular, fo-and-fo on CFD
ggsl"‘mﬁn_rd- Vsl : lm"lx?f simple. U"ff anberior, Single Tear fhnuah) vs. complex U’ﬁ’ inferior, locks like TR,
mulkgle boles in necrtic TVS) ; RVSP = 58P~ YVygp' , Qp/Blg  sevesy
asuie RY iofaralion & RVEF , RV dilatisn, RA LA shaat via PFO, 4 TAPSE, ', and VS mofion
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ul S in_trgumg

mes

LV Rlling from transpam Flow, bronchial veins , AT = may need venl

tfo- intraabd. hemorrhage in Buok trowta : E-FAST (adds hung Uls to rfo PTX)
hepatorenal space (Morrisons youdz) , Splenorenal view (fluid aboe sgleea) , bludder (probe to R,
Plid b bladder wnd vechm/ ulerus), subsiphid (paﬁeard:a\ blood, fat pad,, L. hemo Hhore)
FAST in M_hjgg trauvs = eval PTA and p«icafdium, P FAST * to oR, it ~ connd b miﬂ-‘ns
S, late dias .
vastaar. injury : m-*eri has friphagie Flow dias.rever. ; disseckion* turhulent false lumen
blunt_sondiac, injury * echo if mot Stable, arvhythmia, news murmr, CHE ; lok for WA and regueq. (AV >my)
VS > ASD , RA or RY ruplure ( tamponade., 807 die)
Ei\!_m?‘v 16 con_separation b cannulas, rfo cardiac efiology = may need YA
mt'c&.«n«aﬂi‘/ posr drsinage — hypovoeraia, Camla._postan A, Hhrombs, m.,,/még/ Teasion, PTX
poor L\ unloading AV opening , SEC, LN distentien, TMR, AT loss o} ru\salilikx "'Fnﬂ‘na Ly

FAST is cheap, fast, reproducible, nbn~invasive ‘l,:ﬁ‘l'k c@f* eval reh-upeﬁhneum or differeqtiale asciles + bload

peak systolic
predichors of successhul wean (flows £ 1.6 LJmin) = LVOT VIL.>10 cm, LVEF> 20257, , (aferal mitral 5 > b enfs

LYAD : dlecortpress LY, reducc MR, enough Flling for inkermiltent AV gjection
inPlowy aligned v/ MV, PWD £16 mfs ; high parasternal B oulflow , CW £1.5 mfs * end dinstolic IVS should neulal

~Hm3 has infernikent b 1pm to provent suckion evenls ; PRO can cause RL Shuot and hypoemia

RY_failure * TVS/TAS bow lebhwurd, TIVC, 4 RVST VTL  RY dilotion, TTR.

lows Flow * hiFmo‘Bmh, RY Failure , ‘l’tmpoqqde, 7aﬂ-€f\ond, inflow ‘erumbuS/kink
hia‘\ Flowe (Pover)'- pump thrombosis, vasodilatien, Severe AL

>md AL AVA40hemt ASD/VSD
Tompelly 25, CP (43 Lfm), 5, L (5 Lfm, in asc. Ab); CI.: L dhrombus, mech- AY, RV Rilwe , famponade

inflow ~ 3.5 ¢m from AV annulug | Sigan! hcin& A, pressure_ys LN
RO: inklow in IVC, outflew in PA w/ Fluoro! CE: RA/RV clot, mech. TV/PV, sesere TV/PV lesions

' TABP: tip 12 cm distal fo LSA; CL: >mod AL, A, dissection, severe asrkic qtherosclervsls
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Aoty + Great Vessels | aneurysm /dissection” size, qur Iscakion, AL, LV size/fn , efugion, veseel involvement

PE and FHTN

ARDS

yshic medial degenerafion: CTN (Marfans, ENS), conaevsh\ (BAV, Turners, coarchetion)

atheroseleresis, inﬁmn’ml (% infectious)
| >H.5 in Marfans
enileria for Sugery (gleckive) : asc. Ao diameter ngffb;‘; l%)esa: *bem, SumthS, LA troumg, T>0.5 cm/‘r
| CT/m&'I: eval whale qerty + eoronaries
- AL malcoaptation due o dilgted root, prelapst, dissechon extends theough AV, BAV

crescent shape alonq Ao en non=con CT

inframural_hematoma (L) * vasa vasorum ruphure, 2 hemaloma v.E\ds below_adventia_(no intimol ear)

) ] ‘ . ) ' ruphee, hemaloma
gqu:shnﬂ aqerhic_uleer rhqqe mPI'uN in foward media, confined from expansion - sqm\qr/ rsm&omeur&sm

almos} always desc. Ao,eHefli, other_atheroselerelic dz.
| atheromg_grading’ | Cnormal) , 2 Ciokimal Hhickening) , 3 (5 mm), 4 (55 mm), § (mobile)
Qﬂm_lg& asetopathies: ssrh'»lis, giank cell, mycofic. aneurigm, infecled qum
_agute! >30°50/- obsjruction, TRV overbad =¥ RV failure, © TPAP, VR, RAP ; L RVEF, LYEF
VT in 305t PE., LE. dopper >N suos, > 957 spec. in symphmalic DVT e
TVE Bndings © et in i, small LAY (hsmﬂamn'ac), B shrein_(dlilution, dyskin, INS displaced), TR worsaing
MeComells sign (apex. preservation), ¥ TAPSE., 46/k0 (-TR.2 60 mmlly , pum Flow accel. e <60 ms)
pulm inForcken o lung U/S. (ool dorsal lobes)
gu‘mnugé “hearl_syndromes * PE, ?n"/aas/arriio& embolism, cor pdmanale, ARDS, RV infarck, pulm contusions
Shable’. ib RV Sirain = Galheler-direcled &PA +haparin (submassivg) , if not, just heparin
snstole; iy thnvibus (syshemic£PA), Ahorabus in PR (catheler+ systernic £PA +heparin), high prob.* VT (5. £PA)
Berlin ceiteriq P/ F &300 » bilat. jnfilfrotes, qcule onsel after PNA, frouma, Spsis, osr’mhm 4 fon=cardingenic

100200 med, &100D sewvrre
acude_cor pulmenale* acute RV dilakion/dysba %2 TPYR (uaresnibed lung, alvedlar overdistetion)

&VEDH/LEEB.SP\ g %-!. (normal), 0610 (mod. o), 1.0 (severe dilation) ; TAPSE 41T mm = ahnl Funclion
- R s‘
_FAC= “Epq_ > 35/ nomal normal 5* >45

q‘

acube.cor pulmonale (ACP) risk scue in ARYS : | puink each: PR, drvig P 2 1% cm Ha, PJF 4150, 00,7 &5
+x ACP: cauhous Fluids (5")«“ bolusqs/diute&iS), mainkain NSK, Pu‘m dilabors, vaso 0.03 u/m vasodilates
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BW/VaScu\qr accesS DT incidence 10/, despite VTE PP = on veqt, pressurs, CVC, trauma, ESRD, immehile,, hx of VTE, Surgery
abnl then drfvx must collapse

common iliae
Y ook, for adjacent artery, visualize spphensus vein and {rifurcalion, i¥ normal then vein walls teuch

exd. iliac ~3
deq’% vascular access © high F-equencx probe (sqrwﬁdql struchurts) intersection of the vessel, needle, and u/S beam

subcostal (indicaler $o R)
Rua.: Supine o [LD = inspiration 5"3'138 GB into view . intercoshal or R nﬁd'qﬁllqr& (Gndicater o heqd>

Abdyminal cholelithiasis (h\'spend-oic , mbile Poci, skqamizﬂ) ) Fd'ﬂ“‘ ('mmule, no shadm) ) cholﬂéiﬁs (onl- woll *3mm

u/S perichel. Fluid, 1085 em distention, Songraphic muﬁ!) liver ﬂ
. ¢ad
CBD: >6wm is dilated, Find PV Rrsk, “exclamation sign
mild (pelvis)

fenal : m;:\;;:\‘l 1\?1 Sﬁmg{% o head) —¥ aval for anechate hudronepheasis * med (Calyees)  Severe (cm‘l'icq\ ﬂimios)
Madder post-viid residual > 250 cc abnormal; Foley dysfin” urinary relention * ureleral obstruetion ?
ascites © curvilingar probe in lover quadrants, use s w/ paraceniesis (see epigastrics + vains)
abdm Ao * transeerse (probe o R and longitudinal (o head) , bend Bnes , measure. at caioe/Sma,
jusk dishl o SWA, just befure iinc biburcakion (ol ¢ 3 & diamdle)
957 vuplureinbo RP, So if unshable w/ AR = OR
Aerkic valve AS: small, concentric LVH (women >mea) ; AL ¢ dilated LV, eccentric hypertrphy Forward SV T relahive to
Viwer AT SM"‘:'S
mean life @p 5 yes (angina), 3 grs (syneopd), L s (HF) ML= //,N i
AS causes’ degenerative (cdleiRed), BAY, rheumalic ; uckic, dimensions (PLAX,end diastole) * rock, ST, sinuses
qrading! mild (2429 mfs, mean <20, AVA >1.5, BT 30.5), mod (34 m/s, mean 20-4D, AVA 1-15, RIL. 0.25-0:5)
AL causes * congevital, HTN, trauma, infi, degen. , myxomatous, CVD, Ay rost 2
apading * mild (42574 jek idth/LOT, PHT >500 ws) , sewere. (2457., PHT 2005, holodiashic Row roversal in A)
| normqll:\ MY closes ot R-wave = severe, AT, causes MV fo elose eqrlier (m-mde on PLAR on mV)
acube AL TLVEDV/P , fLAP — componsaly uchy — cardiogeric. shodk * pulrnay edema, ¥ coomany PP

V overlad — ecCening
chronic AL ® T wall stress From TLVERV = 7LV aflerload = P overload ~>4r concentvic
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jet diveclion cenivo) p- toward
Mitral Kesursnlnhon leafie}_rastion : bype | = normal (ye-%mhm/cleﬂ-) 2~ excessive (.Prolupse/ Flail), 3'm¥n:}ed G-bms-s‘r\ﬁm)

posterior Flail repaicable 45+, (.e,qwqcl/hmsulw resection) ; anterior prolapse :,rg"qw repaif
hileaet : 80°907. prolapse. vepair Success, 1.5 risk. (siiding leafiet repaie 4 SAm)
restriched MR, (vheumolic, radiation, lupus) ~» 35 -567. repair, bub Abrsis confinues
| M_ﬂg ischesmic. MR (rare cause) =% reimplant muscle
2° (Runchisna)) MR gpical_tethering of pormnal leabiels <> from LV dilafin /dyshen
A ,:ashp,_v_g] worse for 2° than I° MR
(P.'csa) e \/. - ;- Fequr volume, = VTL ‘EKO \IC (vena Corﬂmd'n)2 llr::s{' ek widt,

Vmﬂ- yub.
mild MR: VC &3 mm, BRO<2Dam’; severe MR VC > mm , ERO 40 mm’

indications for surgery in 1° Mg Symphors, LV dysfunstion, LVIN > 10 mm , AFib, rest PASP > 50 mnlfy
Teicuspid | TY: Seplal and ant- leaflets in AYC and parasternal RV inflow ~oulfion
and Pulmoric Valve TR gomrton , % w/ pHTN, abnl  leaFiels, annular dilafien (=440 vam, > 20 mer/m*)
1° TR: Ebsisin, abnl TV (carcinoid, treurta, prolapst, endocardiic), introgenic. ( radiaion, drugs, PP/ ICD)
A TR : pHM, anndar dilaten, RV dz, L dz
TR. dence, Hrionqular, early peak —> HVF v/ syshic. Fiow reversal (orky blunted in mud. TR)
severe TR E wave > 1 afs, HVF sys. rewersal, VC>Trmm, ERD 208 em’ ; carshl v U’ (hiah ¥)
. Ebslein * apical displacement of seplal leafiet, alrialized RV, 5o7. ASD/PFO , 25/. qmﬁgm
TR velochy # TR severihy * TR, veloshy o 1Py (ph™, PS, RVOT chsheackion, PE)
¥ TA velcity = TRAP, severe TR, RY dyshan
- gurgery ¢ severe TR v/ symptoms rd’mlw: to meds, sovere TR Nhenbnvin& L heart surgeny
mod, TR if annulus > 4 em and hnvins L4 5"‘3"} P 10 TACToR
TS ¢ congenilal, pshhelic, rheumakic, carcinoid —¥ thick, calcified leaflels | sere TS* M6 > § "'"Hﬁ
severe TR T MG, PHT confounded Lﬂ RV dz or PI,
PV et right, anlerior cusps —» SAX, oculfiow, apical, subeoshul views
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Tntracardiac

masses

CHD in Aduts

PR distorted /absent cusps, anulor dilakion —» TOF vepair, endocardilis, carsinsid —» CFD rewersal in PA
ianglar diashoic Fou (peak ¥ 2 wls) ; VS diashic fiaering 1/} RAJRY size
2
PANP =V o *RAP PRSP/ PS = RVSP~ peak PV gradieat
PS: prostietic, congenital, carcinoid, Noonany (autosomal dom., HoM, short, webbed neck, CHi- PS)
Symplems | pEak 280, MG > 30 mmlq
echo’ RVH, shifted TS, Hick cusps | infervention iF o M 5 pesh 200, mG 2 uo iy
thrombus : new (B, waves, h“afer?used,é» size after anﬁmgs.
Pqpilhv& fbroelashma’t MCL fumer on valves
more adults than children v CHI
BAY: 127, (2°3i1 male fo female) , B4/ A-L cusp, = Syt Systelic Aouin& *+ @eceniric elssure
coarchation * abdom. As PWD*  normal: coarchation *
LVOT obatruchion’ Subaortic skenosis  meibrane vs- brous ridac) , Supravabular  AS

ASD * dyspnea, paradosical embolus, alvial archythmia, AH dilation (Lon shurd), TR from RV dilafion

secundum: central TAS, CFD to see shunt
mee CHA in Dowms
primum * deficieat AV seplum (abnl AV valves) -/w clelt MV or TV, VS, LVOT obstruchen
sinus_venosus © SVC > TVC, q/w anomalous P\ refum
mﬁ_ﬁ‘ packial anomalous PV rehum from R lunﬂ 1o syslemic. vein (TvCE)

hﬂpplnsﬁc [ ll-ms, cardiac strucures shift r-isH'

PFQ: 307 adults, not an Ash (fobnﬁul :ommunicqhon)ja%'&ui'ed saling in LA in 36 beats

TOF : problems after repair * PL. , PS, residual V5D, AT (PL most cmmm)

VSD : membranous most common, uncommen to present as an adulk
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