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All the cases presented In this lecture are patients cases from
Glenfield Hospital, Leteester,UK






The revolution !

Transoesophageal Transoesophageal
stethoscope Echo probe



Which i1s the role of ITEE ?

All pts with héartyzalve disease are accepted for
surgery on the f TTE and/or TEE
Diagnostic function O(/
Refine the diagnosis 84'
Change the operative plan /q
2

Complications

s

Monitoring function
Assess the result




Definition

- Before cardiac surgery

- During cardiac surger
- After cardiac surgery 67

- In Intensive care unit

“‘When expertly used.......... 7

“Parforming a compleate exarmination”

Cahalan MK, et al. American Society of Echocardiography and Society of Cardiovascular Anesthesiologists
task force guidelines for training in perioperative echocardiography. Anesth Analg 2002;94:1384-8
Shanewise JS. Performing a complete transesophageal echocardiographic examination. Anesthesiol Clin
North America 2001;19(4):727-67



ODbjectives

Assists the s@n with the planning of the
operation

Allows intraoperative INg
Guides surgical mampulagé/
Confirms the results of the ope%

Y. Katsnelson, J. Roman, et al. Current state of intraoperative echocardiography. Echocardiography 2003; Vol.
20, NY. o 8.



Pre-op _application

Confirmation (Kle already existing diagnosis

New findings — |mp£@o érgery'

Precise measurements upon % of the
operation

:440



Principles of Assessment

Severity of I?;on
Symptoms /77@ ,?
O

Left ventricular function (/S

Associated lesions » 44 O

Individual risk-benefit ratio



_ Most frequent pre-bypass TOE findings
likely to affecjx{he surgical plan

{ 4
« ASD, patent foramen 1
- Valvular disease: new or absent f different severity, annulus
sizing
« Global and regional LV and RV func@@urrespnnding to
preoperative findings

» |ntracardiac thrombi SA’
» Tumors /q
2

- Left superior vena cava

- Aortic atheromatosis %




Use of TEE in Aortic Valve Surgery

__________ <«—— 1cmabove STJ (STJ,)

- Mid-ascending _ j/
b i ST junction (STJ,)

e ’ o e S [ —— *4“3 of Vaisalva (SINUS)

i g Up par dascanding 4
LA WP < Baseatta @SE)

Precise measurements
Decision upon the type of prostheses




Intra-0p application

Intraoparative monjtoring
TEE vs PA& LVEDD vs PCWP/CVP

Guide to positioning of/@n #e / surgical manipulations

Inadequate venous drainage

Distribution of cardioplegia (Contra

Minimization of the risk of air embolization Iq

b4
— = Assistance in weaning from CPB %




Post-op application

Direct asses&ent of the surgical result

New findings c%ications

Post op monitoring '?O
Guide to post op managemé(@k
4

s



Aortic Valve diseases

PathOIqu #' | 1: ’iﬁ -
Aortic regu (@On (AR) W . ™

Aortic stenosis (A

Surger (/
- Rgpair S/@
2

Replacement
Mechanical prostheses @
Stented Bioprostheses O
Stentless Xenograft
Homograft
Ross procedure



Mechanical prostheses

Bileaflet Valve Disk Valve



Valvular Bioprostheses




Preoperative Predictors
of Surgical Outcome In AV Disease

&

Q

Sﬂeﬂn of precperative symptoms E!lE'llZlEiE' tolerance

Sﬂeun of de]:uessu:un of lett wnmculal €] mnnn

Duration of preoperative lett ventricular svst

1'Lu41m1

ACC/AHA Practice Guidelines
Circulation 2006; 114:84-231



Surgical Risks

Immediate OQutcome of AVR

Parsonnet ggore 220 =) 31%mortality
Age70-74=7 éQ

Aortic valve surge
AS gradient >120mmH =7
CABG at valve surgery=2 O

LVEF 30-49%=2

Euroscore 26 — 11%% ty
Age70-74=3 /4
Other than isolated CABG=2

Active Endocarditis=3

Thoracic Aorta Surgery=3
LVEF 30-50%=1



In Conclusion before Surgery

Predict indivi &al patient risk
Avoid irreve rdlomyopathy

Consider concom )?
Assess local surgical o o

<



Indications for AV Replacement or Repalr?
Timing for Surgery ...

ACC/AHA Practice Guidelines
Circulation 2006:114:84-231




Planning the operation

Discussion between a Cardiac Surgeon and a Cardiologist




Defined roles
Team’s communication

Cardiologist

e 3
aqaesthesis
)

Clinical demsmns in cardiac W

surgery are cardiac surgeon‘s
decisions based on team
experience and communication
(not to forget the patient)




Pre-op ITEE evaluation of

Define the AV s@ﬁ»

Number of leaflets /@

Movements of cusps @O

Aortic root morphology (/S
Origin and direction of regurgitant jet 4:4

Mechanism of AR %

Coen GlI, et al. J. Am. Soc Echo 1996:9:508



Aortic regurgitation - 2D

chamber enlargement/remodelling

dication?

?intra-op, BP@@

MI-@.8 PAT T:
T&21P

18 HMAY 2B

13:15:29

PROC HE/R/EAF3
GLEMFIELD HOSP




Aortic regurgitation - 2D + CFD

d

TIS5-R.8

Te21ll

18 MAY

13:16:87

PROC HE/B/E/NHE/R
GLEMFIELD HOSP

H
..’j
5

Use with
caution!

O

Zoghbi WA, et al. Recommendations for evaluation of the severity of native valvular regurgitation
with two-dimensional and Doppler echocardiography: a report from the ASE nomenclature and
standards committee and task force on valvular regurgitation. J Am Soc Echocardiogr
2003;16:777-802




Aortic regurgitation - Perry Index

Perry GJ, et al. Evaluation of aortic insufficiency by Doppler color flow mapping. J
Am Coll Cardiol 1987:952-959

Jet height / LVOT height ratio Grade | < 25%
Grade Il 25 - 46%
Grade Il 46 - 65%
/5 s(ade |V > 65%
TI1S:0.7 PAT T: &7 9 :
TSR12 TEE T: 37.!
11 JAN @2
PS:21;59

PEOC H/2/E/EH/R
GLEWFIELD HOSP




Grading Aortic Regurgitation

%pg Aortic Insufficiency
Severity of IRWi

gl /LVOT Average
Aortic Widt Regurgitant

Insufficiency (15) ®(/8 Fraction (24)
1+ <025 4; %o

2+ 0.25 t0 0.46 3§%4¢
3+ 047 to 0.64 53% O
4+ > 064 2%




Vena Contracta - direction

TIS:2.7 PRT T: 37.BC ﬂhp] 3. 7"HHZ
TER1Z TEE T: 37.BC . 52

18 HRY B1 ’ i‘p.‘

13:34:45 #+

PROC H/2/E/EH/R
GLEKFIELD HOSP C
- - y €

H
B 127 188 /
il T S

TIS:9.8 POT T: 37.BC  glhid
T&210 TEE T. 33.8C .48
PS MAY B1

14: 15:.95 -
PROC HE/B/E/EHE/A .
GARIN 45 i GLEWMFIELD HOSP ™~ C
COMP &5 . ] i b - Ly
49EPM \. ?;Ja; B 121 188 /
. I . = ' S5
12CH . - y - _Syieo ) _ -‘»‘@
- . ) TIS:B.8 BL1 R 37.8C _gfhg)
TE21P TEE T 35.5C 4%
Vi
el S © QO PrOC B/R/E/FR/F
ESERH . & FLEHFIELD HOSP J
12CH . I *
13HZ* l . R
| .
. GARIM Sg&
e N COMP_6&5

85EPH

14CH .
18HZ*®




Vena Contracta — leaflet prolapse

MI:D.S PAT T: 37.0C .lh
Te21P TEE T: 37.86C fﬁ[ 2
P? OCT 01

PS: 35 15

PROC B/B/E/F3 :
GLENFIELD HOSP R

| . o
: ™ e 133 1s0

[<5] PRR53
CAIM 45
COMP 65 A,
66EPM

12CH .
SEHZ*

:B.8 AR T: 37.8C
"EENT: 37.9C
; g1
S P9 35: 44
PROC H/@/E/MH/R

FLEHFIELD HOSP

|
R !
4 ? l

! =l PeRs3
GAIN 45

COMP_£5

65BPM

12CH .
13HZ*

T
P N
4 P

I



AR - holodiastolic flow reversal
In descending aorta

GARIM 45 COMP &5
13CH
PERC H/B/E/F3
1B
13, FES b2
13:505: .7

B &ilabe
PAT T: 37.8C —
EE T <37.oC, *-4MHZ =/

oy L] [ [ ] [ ] L)

Ml e A

¥ V¥V

: S5.7CH
{: B. 14CH

| (NG T+

DELARY1 HE MS EVERY BE EBERTS

Takenaka K, et al. Pulsed Doppler echocardiographic detection of regurgitant blood flow in the

ascending, descending and abdominal aorta of patients with aortic regurgitation. J Cardiol
1987;17:301-309



Main objectives In theatres

Clarificationosf/t;;]}émggbanism

Plan of the operation O(/
S,

A
,440

Discussion with the surgeon



Functional classification for AR

El Khoury, Rubay, Noirhomme, d’Udekem, et al
University Hospital of Louvain, Brussels, Belgium

a Typel

Type | a
Type |l b

Typelc

Type I d

4 Typell

STJ ) Valsalva dilatation

’?aneurys rfan
annular dllatatlon
poor coaptation and a aortlc dissection

leaflet defect / perforatlo

?endocarditis ﬁ

cusp prolapse (eccentric jet

excessive cusp tissue, commissural disruption +
malpositioning, poor coaptation and apposition O

?endocarditis

a Typelll

restricted cusp motion (central jet

?quadricuspid valve , ?unicuspid valve

?bicuspid valve, ?calcification



1. Normal leaflet structure and motion

Echo finding .

Nor a(@flets (motion and structure)
Severe AR

Central regurgi@/
Pathology S

Dilation of Ao Root

Dilation of sinotubular junction (ﬁﬂg
Surgery =

commisuroplasty




Echo findings

1AV

Sev @R
Pathology i Q
Ao dissection sh c@'&qsidered

sSurgery
Resuspension of aortic valve

Valve sparing Aortic root replace%ent@



AR - Type | : normal cusp motion

PAT T: 327.8C

TIS:8.8 PAT T: 37.8C _i[hd)
TSB12 TEE T: 37.4C
15 JAN @1 :

14:42: 26
PROC HE/B/E/EHE/A
GLEMFIELD HOSP

GAIM 45
COMP &5
r4BPM

12CH

TEE T <3¢7.8C

FPROC H-R/E-REHE~A
GLEMFIELD HOSP

5]

M
8 326 180 /
S




AR - Type | : normal cusp motion

-1.3 FAT T: 37.BC aulho)
18 TEE T. 35 oC .t * L ength
OEC @1 r *+ Length
DTST = 5E o " Lenath
DIST 3 B2 om ] ALength
0TST = 8 o] .

o SR

B 119 18P




AR - Type | : normal cusp motion

PAT T: 37.8C & (hd)
TEE T <327.8C

[——]

g 113 138




AR - ? Type | : normal cusp motion

MI: .5 PAT T: 37.8C gl :0. 8 PRT T: 37.8C g
Té21R TEE T: 37. L) Té21R TEE T. 37 ic 4@
25 MAY B1 _ 55 May @1
12:27:55 12:75:95
PROC H/0/E/F3 : PRI B VE/BB/R
GLENFIELD HOSP . Gy/=NPRaCD LiasP

B 122 180 |

]
AHS/LRATH3/MPZ




PAT T:- 27.08C = [h
TEE T <3¢.8C Fﬁ]

GLEWFIELD HOSP

g 121 138




2. EXxcessive leaflet motion

Echo flﬂdlﬂ(:]$

Exc @e eaflet motion

Pathology
Bicuspid AoV with Q@ancy & prolapse of
fused cusp

surqgery

Triangular resection & commisuro y';\st

Fraser C, et al. Ann Thorac Surg 1994; SQ




Echo findinq$ .

Exc !@e leaflet motion

Pathology
Tricuspid AoV witlg%(commonly to RCC)

due to leaflet fenestra
surqgery

Triangular resection & commisuroglast

Tatsuno K, et al. Circulation 1973:48%1028




AR - Type Il : cusp prolapse

? endocarditis

MI: 1. PAT T: =7.RC

To210 TEE T/=3id.ac
15 NOW

ELEHFIELD HOSE

111HZ &9BFH
: [hrl

=’ X

= T2 150
NS



AR - Type Il : cusp prolapse

? endocarditis

PAT T: 37.08C
TEE T <37.8C

oal1s2
11CH
24HZ &1BPH

. [ha)

.-"‘% ".,I
S i

T




3. Restricted leaflet motion

Echo findings ?.
Restri l@aﬂet motion
Normal size Ao@
Central regurgita oO
Leaflet coaptation dista&@%ﬂe of the annulus

Pathology
Degenerative — rheumatic — fibro@‘ic%
Unicuspid/Bicuspid/Quadricuspid Aov O
Surgery

AVR, very rare AV repair

Duran CM, et al. J Cardiovasc Surg 1994;9:204



MI:B.83 T T: 37.BC  _&fh
Té210 O
22 JAN B2

B5: 36 B2

PROC B/B/E/F3

GLENFIELD HOSP

B 52 188

motion

TIS: B. 8 FAT T: 27.BL
TE218 TEE T: 37.BC 4
22 JAN B2 .
B5:34: 13 4
PROC H&/8/E/§A/A

GLENFIELD HOSF

GAIN 45
COMP &5
S1EPM

12CH
15HZ*




PAT T: 37.8BC
TEE T: 38.

AR - Type |11 : restricted cusp
motion " s

HI:B.5 PAT T: 37.
ElE 3. ?-T TEE T: 3B.
13 JUHE 98

11:B9: 13

PROC 2/B/E

FlenField Hosp.

GRIM 7?2 =1 BS991
COMP 59 13CH B 338 138
SPHZ T2BPH
nh.[hp]
4 _,/'-\}
A N
i __);31
[
'ht ; "

-



AR - Type |1l : restricted cusp motion quadricuspid

PAT T: =27.PC h
T 38 50 AT

\£ B 118 18P
ke .\

N\




FPRT T:
TEE T

Te21R
RS JUWE B3
-13:58: 15

37.0C
<37.0C

PAT T: 37.BC  gefh
TEE T <3?.BEM

MI:B.8
Te2lB

B3 JUNE B3
13:45:58

B 133 181

%

=

b

L

' TIS:B.8
Te21lB

B3 JUHE B3
13:44: 44

AR - Type Il : restricted cusp
motion unicuspid

FRT T& 37¢.BC
TEC i <37.8C







AIr In the heart

PAT T: 37.8
TEE T: 48.8

E 2 i '- 1z

. TN—_




— TOE and evaluation of AV =
prosthesis S%
Post CPB Q
- Leaflet motion /?O(/
» Prosthesis specific regurgitation S 4’

« Paravalvular leak?

=« LV outflow tract obstruction?

» Transvalvular pressure gradient (CW-Doppler) ;’ W

« LV wall motion




Post-op ITEE evaluation of

Valve morph
Appears ab

Thickened qu@o

Bicuspid

Mildly stenotic (/S 4:4

Residual Aortic Regurgitation
Degree & Mechanism %

Fraser C, et al. Ann Thorac Surg 1994;58:386



Post-op ITEE evaluation of AVR with

Residual Aortic ifation

Should not be if p@esiz IS placed in subcoronary position

(valvular or paravalvuéa/& i
minor AR Is acceptable , ’q
due to distortion/compression d’uri%ion
mild AR is unacceptable

technical fault
should be corrected



Post-op ITEE evaluation of AVR with

Residua@sgitant Jet (central or essentric)
- smaII b| gess
- disproportio ulus *
- commissural pillars n@ed correctly

* Should be corrected

Plication of AAo wall
Wedge excision of non coronary sinus




Post-op ITEE evaluation of AVR with

Transvalvular r@ radient
Should not exce{@z rﬁ

After 6 months is gett
Pledgeted sutures can lea % ction
Differentiated from LVOT obstruc

:440



Post-op ITEE evaluation of AVR with

Less easily ms%
Lack of sti

Commissures’ ent;@ depends on surgeon

Residual Aortic Regurgitation
Mild AR Is seen in up to 20% 4»
More than mild not accepted

Residual Gradient %

> 20% IS uncommon

small aortic root enlargement
——




Post-op ITEE evaluation of AVR with

Residualertic!@ Kation
Only trivial ¥ 4ggepted

'?O
C implantati OS
oronary implantation qu

Special care not to be
distorted or kinked




Post-op ITEE evaluation of AVR with
Ross procedure




Post-op ITEE evaluation of AVR with

Aortic annulus g4 ' n
Reductio annuloplasty

Echo finding: ckeﬁﬂorta root

Coronary implantation

Pulmonary wall elastlc
Coronary ostia displaced cep
Prone to distortion ,q

Residual Gradient

Lower that any other prosthesis WQ
hs

5-10mmHg at the surgery, 2-3mmHg after six m
Assessment of pulmonic homograft

Pulmonary insufficiency

Pulmonary leaflets very thin




Post-op ITEE evaluation of AVR with

Complicatio ~

Loose sutu e/@a /?
Suture dehiscence / haemgc/@ﬁjq

’ %
Petrou M, et al. Circulation 19 198

Van Roosmalen R, et al. Int J Cardiac Imaging 1999;15:209




Post-op ITEE evaluation of LV function

New LV WB@WJ abnormalities

Obstruction of % ostia by prostheses
(AVR with mech @ ented prostheses)

Technical failure of butto MOSIS
(Bentall procedure)

Kinking of coronary after implantatio aft
(Bentall procedure)

Assessment of proximal flow of RCA & LCA



Let’s go in theatres now...

——

| I 5

x>




60 yr old female

AVR - why?

HI:B.4 PAT T: 37.BC & © .
L AR Is it severe?

=/B/E/F3
|

' A P 17,180
! . TIS:B.8 PRT 1: /37 Bhe o © 4. 4MHZ
! Té218 TEE T L A 00 &
| 5, W26 JULY @5 Py
| 16:25: 36 Pt
B/0/E/GA/A ‘sﬂ* .
GRIN 5@ ] ! R C
COMP €5 : ! ~ I
?3EPH \\d : , T15:8.8 PRT/T# 37.8C & o
o b/ 16218 TER T/ <37,0C A
1BCH_, : | - B2e JULY_BS -
85HZ* I , S le:29:13
S S F/R/E/GR/A
CONp e - ~ 2 3¢ 1ce
: :;. T4BPH | -
2t
-
GAIN 5@

COMP &5

\? 72EPM

T —
PR 18CH .

4 [ 21HZ*



MI:B.5
Te21P

26 JULY BS
18:29: 19
/A /EAF3

GARIK 58
COMP &5
SS9EPH

12CH .
SeHZ*

Stentless tissue valve
On separation from CPB

PERT T: 37.BC
TEE T: 37.1C

‘; & TIS:P.
L | Tezle

fycE JULY B5
18:38:41
/B/E/RH/ R

C
i
B =24 188 /¢

“PRT. T 37.8C
TEF 7. 37.3C

H“Hmﬁrﬂﬁﬂlﬂ 50
COMP &5
S3EPM

SCH
TrTHEZ

What is the problem?




What can we do? What have we done?

PRT T: 37.BC
TEE T: 3?7.BC

B 125 138

MI:B.4 BT T: 3¢.BC
TeZ1P TIE T /37.8BC
26 JULY @5

19:41: 27

B/B/E/F3

Vein graft to RCA!



TIS:R.7? o
Car TEE CWC GRIM 5B COMP &5 “ﬁf‘nax v
SCH Max PG =

AR S0E eS| &0 E /R R *iiean U =

T ESEMNS | 26 JuLy es

19:23: 28

37.8C
37.PC

U™ T+

FOCUS: 4.6CH.

g: B
«= 1920

o |
HNTERVYAL KE4duy M5

TIS:B.5 & O .
Car TEE PWC GE.H 5F CE4YP &5 . ®Hax U = 143 cn/sec

aCp “2HMax PG - 8.2 nnH
A HVEL 193, _cm’s oy e, -
Pe B 1B mHg | = ~7F A k2

26 JULY BfE
19:22:88

B 157 138

What about the |
gradient? IR

Pressure recovery?

U™ T+

: 4.7CH
B. 14CH

bl e
IMTERVAL Efuals M3



MI:P.4 PAT T: 37.8C
TeZlR TEE T <37.BC
25 JULY BS
19:43:53
=/B/E/F3

GAIM 5B
COMP &5
SZ2EPH

SCH
T1HZ

Pa 2N
e Fa

Decreasing!

B B

18P

Less inotropes
Better filling

SALY 53 CoyP 65
ZCH

(-
B/BUE/MAr
SEEF

26 JULY BZ
19:45: 88

B 137 130

TIS:B.S
Car TEE CWC

[

F HFEY 318 ohes
WM~ 234 ames

[WT1 E5.0 em

| Me a0, 9 mmAg
N 240 mmig |
|
PAT T: 37.8C

EE T <37.ec 1-4MHZ

FOCLUS:
g: P
+= 1P

5. 2CH

B-

DELAY1 NN MS

EVEEY BH EERTS

3BR

™~ T )+

48R

seeg
Tof 1



2 60 yrs old male with severe AR, asc aorta 36 mm

Stented bioprosthetic valve

Immediate postop TOE — insignificant

Concerns about left radial arterial line

2hrs post surgery AQnukic on CICU, hemodynamically stable

y
MI:B.5 PRT T: TI3:B.3 T: 30 715:8. PRT T: 37.BC '
Te21B TEE T < Té621P e s TEE T: 37.4C
11 MOV B5 11 MOV B5 . b
19:B3: 59 i
=/B/E/FS H/2/E/EHE/A 4A/B/E/EH/ A

FLEHFIELD HOSP GLEWFIELD HOSP AAGLENFIELD £18SE

g
HIc7EPH

-
o

I
|
|
|
|
G
C
1

To0b
=&

=
oin =~OD

L0 R
TX mMTO
)

M.




PRT T: 37.BC
TEE T: 37¢.4C

7./ 0/E /A
GLEWFIELD HOSP P CPRT T: 27.BC

Tezie TEE T <37.8RC
11 HOY_ BS

HOSP

PRT T: 37.BC
TEE T <37.8C

GAIM 4P
COMP_SP
156BPM

14CH .
34HZ*




TEE In ICU




63 yrs old male — post MV repair

37.8C
38.2C

PAT T:
TEE T:

- - P N
: - = Teota TEE 14385
. RS B3 MAR B1 '
~ 11:26: 12 F
E‘&?, - PROC B/B/E/F3 )
GLEWFIELD HOSP SN

ECHO °ZEEEDEE~ I
¥ E B B 18P

o s
N 74 -
\‘- “{- - = - .
Ry e
L
"'\._;- -



63 yrs old male — post MV repair

37.8C
37.8C

HI:B.9 PRT T:
Te21lR TEE T:
BS MAE B1
11:39:42

FROC H/B/E/F3
GLEWFIELD HOSP
ECHO °"ZEEBEDEE®
EK TDOE
f

f

[

Volume

Decrease inotroes
R IABP!

GAIMN 45 ri:dl s FPAT T: 327.8C
COMP &5 rez21m TEE T: 327¢.8C
S1BFH J2 KR a1
11:01:07
ECH PEOL“Z/BAEAF7
TEHZ GLERFIELD HE :F
ECHO "“ZEEBET':E
EK TOE
ol - F
T F
Fa. X [
4 7
GRIN 45 R
COHMP &5
S1BFH

SCH -

CXR —tip of IABP low fehz

Difficult to advance

e
Should it be advanced any |

further?




Perioperative TOE
FOR ALL cardiac surgical patients 7

Shernan SK, Gelman S. Perioperative transesophageal echocardiography for cardiac
surgery. A fleeting trend or standard of care? Anaesthetist 2002;51(2):79-80
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