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Short-Term Results of Early Surgery for Active Infective Endocarditis
Kiick Sung, M.D.*, Pyo Won Park, M.D.*

Background : Although there is a controversy on the optimal timing for active infective
endocarditis(IE), recently good results of early surgical intervention have been published.
Herein, we analyzed the results of surgery for active IE according to the duration of
preoperative antibiotic treatment. Material and Method : Retrospectively, we analyzed 51
patients who underwent operation for active IE at the department of thoracic and
cardiovascular surgery of Samsung medical center from Mar. 1995 to Oct. 2001. Male to
female ratio was 39:12, mean age of the patients was 44.5+17.8 years(range : 13~74).
Infected valves were mitral valve in 17(33.3%), aortic valve in 15(29.4%), mitral and aortic
valve in 12(23.5), and tricuspid valve in 5(9.8%) cases. Among them, prosthetic valve
endocarditis was present in 10(19.6%) cases. Infecting organism was Staphylococcus in 19
(37.3%), Streptococcus in 17(33.3%), Enterococcus in 3(5.9%), fungus in 3(5.9%), and other
bacteria in 5(9.8%) cases. Organism was not isolated in 6(11.8%) cases, and two organisms
were isolated in 4(7.8%) cases. Dividing these patients into two groups according to the
duration of preoperative antibiotic treatment(A: less than 7 days, B: more than 8 days), we
compared the surgical results between the two groups. Result: There were 16 cases in group
A and 35 in group B. Annular reconstruction was performed in 10(62.5%) cases in group A
and 10(28.6%) cases in group B, which has statistically significance(p < 0.05). There was one
early death in group B. Forty nine patients(96.1%) except two were followed up with mean
follow-up duration of 28.7+23.6 months. Endocarditis was recurred in one in group A, and
two in group B. Three late deaths occurred in group B. Recurrence rate and survival were
not statistically different between the two groups. Conclusion : Early surgery for active IE
showed good results as the result of that which was performed after prolonged antibiotic
treatment; therefore, we believe that early surgery for active IE could effectively eradicate
the infection.

(Korean J Therac Cardiovasc Surg 2002;35:792-8)
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Table 1. Characteristics of the patients

A (n=16) B (n=35) )4
Age 464 = 20.1 436 £ 169 ns
Male : Female 13:3 26:9 ns
PVE 4 6 ns
Previous treatment 1 5 ns
NYHA Fc ns
TorII:1I or IV 9:7 22 :13
Neurologic deficit 6 9 ns
Peripheral embolization 5 ns
Comobidity 5 10 ns
CRF 1 2
ARF 1 1
Glomerulonephritis 1 1
Liver cirrhosis 0 3
Hematologic malignancy 0 1
Solid cancer 0 1
Behget disease 1 0
Thrombocytopenia 0 1
DIC 1 0
Isolated organisms ns
Staphylococcus S(1)y* 14(5)*
Streptococcus 4 13
Enterococcus 1 2
Other bacteria 4 1
Fungus 0 2
Not isolated 2 4

ARF, acute renal failure ; CRF, chronic renal failure ; DIC, dis-
seminated intravascular coagulopathy ; NYHA Fc, New York
Heart Association functional class; PVE, prosthetic valve endocarditis
* : The number of patients whose infective organism was methicillin
-reisistant Staphylococcus.
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Table 2. Indications for surgery

AG-1B @3 p

Vegetation with embolization 8 10 ns
Large vegetation without emboli- 3 5 ns
zation

Annular or myocardial abscess 5 6 ns
Uncontrolled -infection 1 17 < 0.05
Recurred infection 1 5 ns
On-going congestive heart failure 5 12 ns
Prosthesis instability 2 0 ns
Fungal infection 0 2 ns
After treatment 0 1 ns

e FEE TRAFFO] 198373%E 1 3 x|l
B3l FEATEE 6ol on, AsAFe] 174
(33.3%), ATl 38(5.9%), Aw°] 2¥(3.9%), 7]&}1}01
5#19.8%), &7} TR=A & A7t 67l (11.8%) 3
43)(7.8%)N M= 2714 o] w57t FAH ﬁi‘:}(l“able 1.

2E AN S5 AAREE
A AlA 2] (cold blood cardioplegia)
of g AAAF A o] A}t e FdR B
shah-E -7*° TS A3 AR F, ALE Ao &
$-AlvH(Supple Peri-Guard pericardium, Bio-Vascular
inc., St. Paul, MN) ©]-8-3}e] Ajzlstgl o, Hatke &4 A
o w2 Ay == 23S AWl #ete X3S
bt w ZjAlge R & 29 qFe Autdol
Alol Ao} vzl 2 gkl v, ddsEE 1, o
Alsed R 5o dubdl 71308 A 4sige) £ 3;’-
WA 4G 2% A8l PAA L7170 T
2%, 4% 27 9, $EA0A U2 BN Azt
wekA zrduatst el shel ol Folzick
5 o7 i
BTN 7] 549 A2 Fohr) A
o A YA ARL7| e w2} 7Y oo fgo] o] Fof
A R4S ATLE E731L, 84 o] FAYAE AL F 5
3 495 BToR 3o e AHI Y] FAHAAHRE

et
é
I
o
rl
T & o
o f
ru?‘u

52

rlr FN

_.r‘k‘_‘,og‘.‘.n

97
2002:35:792-8

Table 3. Operative findings

 A@-16)  B@-35)

Sites of valve ns
Aortic 5 1

Mitral 6 11

Aortict+ Mitral 5 7

Tricuspid only 0 5

Others 0 2

Type of prosthesis ns
Mechanical 13 20
Bioprosthetic 2 7

Homograft 1 5

Repair only 0 1

Others 0 2

Annular reconstruction <0.05
Aortic 2 4.

Mitral 5 4
Aorto-mitral 3 2
Complications ns
CNS complication 0 3

Wound infection 1

Complete AV block 0 0

Al 2|+ SPSS 7.0(SPSS Inc, Chicago, IS 3d}3ict
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Table 4. Recurred cases

,S:;é Gr ;‘gg kCormobidity Nanie of ‘1Ist opergtion (ﬁf;vﬂ:) mil;z;tésxbior | Na:;)zr;fioind Results
Behget AVR with mechanical AVR with Homograft,

M/36 A NVE disease valve, Root 2 Unstable prosthesis Aortic root Alive
reconstruction reconstruction
LV vegetation remove, Uncontrolled infection, Veeetation excision

M/20 B NVE ALL Intramyocardial abscess 2 Vegetation with © ’ Alive

L MVP, MAP

remove embolization

M/54* B NVE CRF DVR with tissue valve 4 Death

ALL, acute lymphocytic leukemia; AVR, aortic valve replacement ; CRF, chronic renal failure ; DVR, double valve replacement ; Gr,
group ; LV, left ventricle ; MVR, mitral valve replacement ; NVE, native valve endocarditis ; MAP, mitral annuloplasty ; MVP, mitral
valvuloplasty ; PVE, prosthetic valve endocarditis; TVR, tricuspid valve replacement

*: This patient was re-admitted after 1st operation due to recurred infection in semi-comatous status due to cerebral embolism.
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Table 5. Mortallty cases

1 . pvey L Date of - . '
- ’ i o e i €] i C
Ate Gr NVE indlcatlons Organism opoxation | TPEE Comobidity  Interval Results anse
. AVR with DM, LC, Early Varix
M/52 B PVE Annular abscess S. viridans  98-08-17 Homograft ARF 14 days Death  bleeding
Recurred infection, MVR with tissue ICH Lat
M/59 B PVE Vegetation with MRCNS  97-05-29 valve, Annular ~5 3 months ~°°.  SDH
. . Meningitis Death
embolization reconstruction
TVP, VSD Late Sepsis
M/30 B NVE Recurred infection MRSA 99-10-01 closure, RVOT MDS 16 months after
. Death
muscle resection BMT
. v o
M/54* B NVE Congestive heart o ococcus 01-0328 DVR Wihtissue o opp oy months M Recurred
failure valve Death

ALL, acute lymphocytic leukemia ; ARF, acute renal failure ; AVR, aortic valve replacement ; BMT, bone marrow transplantation ;
CRF, chronic renal failure ; DM, diabetes mellitus ; DVR, double valve replacement ; Gr, group ; ICH, intracerebral hemorrhage ; LC,
liver cirrhosis ; MDS, myelodysplastic syndrome ; MRCNS, methicillin-resistant coagulase-negative Staphylococcus ; MRSA, methicillin-
resistant Staphylococcus aureus ; MVR, mitral valve replacement ; NVE, native valve endocarditis ; PVE, prosthetic valve endocarditis ;
RVOT, right ventricular outflow tract ; SDH, subdural hemorrhage ; TVP, tricuspid valvuloplasty ; VSD, ventricular septal defect

* : This patient was re-admitted after 1st operation due to recurred infection in semi-comatous status due to cerebral embolism.

N9 304 P4 BAE HA 160 F Bhol F AN A wlmslel AGES 6~ 11%6lA 17~33%2 Z7H1AT. o}
dzoz Agsigeh. £ PolA AEES FAMCR fo B uyRe ARSI 2 AR g 228 919
& Aol2 W 4 ggich VA2 JPAE AR ek Wk 2719 £ AR
Ao AW o}k F ¥ AL JBE A $5F 47 9
. 2 AZAY FAAE 27 4 4009 1 998
93 39 Sl HARZNt AN ARFE AP 5
BE 9 A WAA PPALoL GTR2 gl AR BT MEE 2S5 WL A
ARTL olReAAAR SADY, Aol 444 ARE b ASE Holglow, urye] ANTe] ¥T YO
2ew gk ATPEE) BEY 93] 9 woﬂ A9 AFNAE 196%5F 25592 2 9 el Solsld,
A gotof gk BAHAA ATy BAAA $48 A ATHoR ¥ U A4 BEEY T2 APRTh JgHe
NE RFE AL IR AR B AAFIRe 4 2 e e AR RAs] 1 - Feld
Yets) £ ARG FEENY #AF AAR 27 Aow AT 29 AR AR oy A
FES FE ANE 28 4 S0 BEAAG YL T2 PUAR ARG D) WA, £ P 48
on 2719 244 ARE W9 B4 AEl g7 F 25 ol S 2o soglelV, x7] $¢0] 4
St 9 ARl web 2R2HA) 2Lk Bk A4 AZY A FoE YE AoE AFR. AT =
E5 2 A 2719 £ AREE 0L AT $Eegnion, o) FEAU 95 290 AAzel 99
5 ¥ 2ol $4% AWHES s, A 58 @ A9, 339 944 Sol ARZY JFAA} AGOL
T3 Aol $4% TL waste] 29E W FAHCE  Bas} Qo] o A% mle 4L AW Aol BE
Sfv) QU 2A1e] el olFOREHY. 22 AN B ol Seieh A4slH RS ARSS Sk sk
oA HAY £ AV AYHE AL A4S olFeh sz $39 2719 9K, Bl ek S48 2719 A
F34 ARG el 27 244 ARE R G Bshnh
ARE D ek AR, 5% DBEE TS A olH® AROIE BP0 2] 4 BUE AR 7
3RS AW B 4 vk Aumds] He 544 24 S AAFoR 099 4 BeE v ¥ 99 A%
A AR F we) gHe o2 zefsiel A¥AL AW TSNS Ay DA BUE AA] FL AL B
AP Hed, 4340 9 A4E ARAel @ Aol Bt ofn 23] BekE A7) F& Aol AL

— 796 —



527
2002;35:792-8

oAo) QAT AREL YL Aushdch $AYS F
FolAmue] wls) FolohA T o

n
2] 73k Ax] d&E & 5 glon, DacronJ4~— o2 a3}
717} #Esir). David 5% FEH 2 sto|zo 1A
(gluteraldehyde-fixed) -F-A'd< Az vty @) Yot 2

QTFANE BARLT Flsb 27 45 AFR 7
A et AR ol ABSH ol 2710 ABT 2
AN BEe Sk 0 B} | W] wEellx
A9k AAlge] dZox okajzl A o] Wuks AA x)A|s
7 95 Aoz Ase 43M02 9T 1YER 2
7] Eew Az BerE Aol 24 F Aol
PA2E o 27IAE kA dAdez 29 sbs
ol W) skl A3 9= Azt 44 Agaple o
A9 naleh FAAE 27 5] At Ains @
Qo] fioke 22°70) QAT 2] Se] Aol A
Be ¥ otk BuEE gk 2 A7e 4% 27
71Zkol ghol A2 AE e/l IEAN FHATH
@59 A7} FE3] o]FojArH 7] FEolzta FHA
AEol o S48 42 Aog AZEIch

a4 £

el A FEQ AUl 70 $48 FOL o
deld 2R ok FE olael Hlel 45 A B
AT o] A2AQ £Ao] o Bol o] FoiA 7|

TFE B ) gol A e AYES Puzes

=

0, ARESE ] A £ 5 2o Aol ol F& 2
rozad weld x4 Auelg ﬂx}oﬂ,ﬂ z7] 9
Mgt g2 A AAs o) Aoz A

¥Rt AREE AT 4 2 A2 Pl

o N KO
Nl mlm

r
£

= LA |

1. Wallace AG. Treatment of acute bacterial endocarditis by
valve excision and replacement. Circulation 1965;31:450-3.

2. Aagaard J, Andrsen PV. Acute endocarditis treated with
radical debridement and implantation of mechanical or
stented bioprosthetic devices. Ann Thorac Surg 2001;71:100-4.

3. dUdekem Y, David TE, Feindel CM, Armstrong S, Sun
Z. Longterm results of surgery for active infective endo-
carditis. Eur J Cadiothorac Surg 1997;11:46-52.

4. Larbalestier RI, Kinchla NM, Aranki SF, Couper GS,
Collins JJ, Cohn LH. Acute bacterial endocarditis: opti-
mizing surgical results. Circulation 1992;86[suppl II]:II-68-

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

— 797 —

L AEA,

Qe
24 dUuYdel &

11-74.

[Al Jubair K, Al Fagih MR, Ashmeg A, Belhaj M,
Sawyer W. Cardiac operations during active endocarditis.
J Thorac Cardiovasc Surg 1992;104:487-90.

9%, BA4, 5494 AT

[S3 -1 a oo T
. £3k7] 2000;30:166- 173
WTE, A4S, QA B ATRY ARGl @
$2 geA A0S 8T AEUR % FRB A2
&. &3 A 2001;34:561-5.
AZH, A5 APage Ty Judd #x9 A

o 18, NF A 1998;31:55-58.

. Durack DT, Lukes AS, Bright DK. New criteria for di-

agnosis of infective endocarditis:
Duke

utilization of specific
echocardiographic  findings: Endocarditis  Service.
Am J Med 1994;96:200-9.

Bonow RO, Carabello B, de Leon AC, et al. ACC/AHA
guidelines for the management of patients with valvular
heart disease. A report from the American College of
Cardiology/American Heart Association Task Force on
Practice Guidelines. J Am Coll Cardiol 1998;32:1486-588.
Verheul HA, van den Brink RB, van Vreeland T,
Moulijin AC, Duren DR, Dunning AJ. Management of
active infective endocarditis and outcome in a 25-year
period. Am J Cardiol 1993;72:682-7.

Baunernschmitt R, Jakob HG, Vahl CF, Lange R, Hagl S.
Operation for infective endocarditis: results after implanta-
tion of mechanical valve. Ann Thorac Surg 1998;65: 359-
64.
Renzulli A, Carozza A, Romano GP, et al. Recurrent
infective endocarditis: a multivariate analysis of 21 years
of experience. Ann Thorac Surg 2001;72:39-43.

Watanabe G, Haverich A, Speier R, Dresler C, Borst HG.
Surgical treatment of active infective endocarditis with
paravalvuar involvement. J Thorac Cardiovsc Surg 1994;107:
171-7.

A4, ,olde, e, uA .
wel x| SinE AE Mol e D
g A

Bayer AS, Bolger AF, Taubert KA, et al. Diagnosis and
management of infective endocarditis and its complications.
Circulation 1998;98:2936-48.

Jault F, Gandjbakhch I, Rama A,
valve endocarditis: determinants of operative death and
late mortality. Ann Thorac Surg 1997;63:1737-41.

Heiro M, Nikoskelainen J, Engblom E, Kotilainen E,
Marttila R, Kotilaine P. Neurologic manifestations of
infective endocarditis. Arch Intern Med 2000;160:2781-7.

Di Salvo G, Habib G, Pergola V, et al. Echocardiography

224 Ay
B A 33z

a
-

H]»_LO

= ]

25769

et al. Active native

predics embolic events in infective endocarditis. J Am
Coll Cardiol 2001;37:1069-76.
Vilacosta I, Graupner C, San Roman JA, et al. Risk of

embolization after institution of antibiotic therapy for
infective endocarditis. J Am Coll Cardiol 2002;39:1489-95.
David TE, Kuo J, Armstrong S. Aortic and mitral valve
replacement with reconstruction of the intervalvular fibrous



4719 o2l
gy duetdel =& 2002:35:792-8
body. ] Thoraic Cardiovasc Surg 1997;114:766-72. 23. Witchitz S, Regnier B, Wolff M, Rouvieux E, Laisne MJ
22. Chastre J, Trouillet JL. Early infective endocarditis on Surgery in infective endocarditis. Eur Heart J 1984;5(suppl
prosthetic valves. Eur Heart J 1995;16(suppl B):32-8. C):87-91.
L

3k £ ¥ uEo| gk old AAEE 54 AUl U =& Z2HE & A A AL7]7k
w2} FA8 wote) of 4k @ oupby 1995 395-E 2001 1047HA] BEA Auietd o R A F
F-o)Tel| A o ke A} 510l disiA FaFAH s FAL ok W Adule 39 12913, HE d¥
4451178489 : 13~744) ek Za= sk Srabutol 178(33.3%), S dhate] 158)(29.4%), SR
ok g2l g Hte] 128(23.5%), AP HEe] 5El9.8%) %tk L T lFE Ak o] 10%(19.6%) STt
7+d #FE TRAFEEl 1981(37.3%), Aol 1781(33.3%), AUlTdol 38(5.9%), Ae] 3#(5.9%),
71ekto] 589.8%), 57 A=A &2 A7) 63(11.8%) 92, 48(7.8%)A = 271A] #57) EA =
ok o] AAEL 44 A FAYA AML7)7H) wlek 2222 7Y ©]3], B : 8% o)A Uy T 2719
2% AAL vwdde) FFg . ATL 16909 0H BEL 35709l Bk AAL AFAAE 108
(62.5%), BZ-oI4] 108](28.6%) % EAH R 23k Zo|7} QY dthp < 0.05). $4 F =7] AP BojlA 14
lsict 29& A’ 4975(96.1%)2] FAtol| A FABF o] o) FojF om Hd FATE 77HE 287 +23.67)
48 A ATlA 18, BFelA 28 sich 1] AR BEAA 389l Sigich AtER AES &
5 7 oA BAFLE o3t Aojr) ¢l FE BFA AUEtdeA 2] aEdte AR e A
FAAE F13) AHE-E A9 vl £ AHE B 54 AUt 2] o4 Xg5r) aFHe
2 9L AAY 4 Slvka AlsEh '

EM T 1. 8%
2.

oX

o

SR

O

7V &

— 798 —



