Analysis of Risk Factors on Surgical Treatment of
Aneurysms of the Thoracic Aorta
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Abbreviations: Cr, serum creatinine value; CRP, C-reactive protein; CT, computed
tomography ; DIC, disseminated intravascular coagulation; DM, diabetes mellitus; GOT,
glutamic oxalacetic transaminase; GPT, glutamic pyruvic transaminase; HD,
hemodialysis, LOS, low output syndrome ; WPW, Wolff-Parkinson-White
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Fig.1. Long-term survival of entire population
estimated by Kaplan-Meier method.
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Fig.2. Long-term survival of the population

excluding early death estimated by Kaplan-
Meier method.
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Table 1. Causesof deathinthe 16 patients<
30 days post-op.

Cause Number of cases
Hemorrhage 6 (37.5%)
Low output syndrome 5 (31.3%)
Acute renal failure 2 (12.5%)
Pneumonia 1 (6.3%)
Cardiac tamponade 1 (6.3%)
Postoperative erythroderma 1 (6.3%)

Total 16

Table 2. Early postoperative complications within 30

days

Complications

Number of cases

Hepatic dysfunction
Renal dysfunction

Central nervous system dysfunction

Postoperative hemorrhage
Infection

Gastric ulcer

Pulmonary complications
Arrythmia

8

— N wWoT O O

Total
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bypass ¥ ME{TL 7ERIT, ikl AR ATILE

Table 3. Causes of late death

Cause Number of cases
Aneurysm rupture 6 (30%)
Stroke 5 (25%)
Pneumonia 2 (109
Pyothorax 1 (5%
Acute renal failure 1 (5%
Sepsis 1 (5%
Myocardial infarction 1 (5%
Esophageal varix rupture 1 (5%
DIC 1 (5%
Suffocation by rice cake 1 (5%)

Total 20

DIC=disseminated intravascular coagulation
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Fig. 3. Estimated effect of sex on long-term
survival of entire population.
® - @, male; O—0, female.
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Fig. 4. Estimated effect of age on long-term
survival of entire population.

®—®, 26-50 years; O—O, 51—65 years;
A— A, 66—73 years.

Table 4. Late postoperative complications

Complications

Number of cases

Infection

Central nervous system dysfunction

Hepatic dysfunction

Pseudoaneurysm of bypass graft

Total

(3 B R RS )
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Fig.5. Estimated effect of dissection on long-
term survival of entire population.
® —®, non-dissection ; O—0, dissection.
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FEARBEIES HHAIT2H (91.1%), SHFHAI 761 (8.9%) 2
DBTEMBAERE L. 1 7AEERIZEAZEN

100
|

0 R
60 | 1

40 |

Survival rate (%)

01 2 3 456 7 8 910
Years after surgery
Fig. 6. Estimated effect of Marfan’s syndrome
on long-term survival of entire population.

®-® no Marfan’'s syndrome; O-0,
Marfan’s syndrome.
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Fig. 7. Estimated effect of diabetes mellitus

(DM) on long-term survival of entire popula-
tion.

®—-@®, nonDM; O-0O, DM.
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mWEc L DFETL, 1BE8ES8 4 B - BIARIERR
T rs LB bbb ARRFEELTHBY, BY SHE
BETELEAL THREEET TH S . FAHAIDL
A EIERTY. %, 3EEFERT.1%. SFELEFE
70.1%, 1044 17560.3% LB L TP =0.132TWH
ZHpEESRI D s a7z (A7)
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(e T RN A

6) MWiafmE Cr &

Migic Mg Cr @+t 1.5mg/dl RO ER60
B (75.9%), 1.5mg/dl Bl ED196] (24.1%) 2T
EMRE s BT L, 17 AEERRITATN
88.39%, 57.9%, 3EHEERIX0.8%, 47.4%, 5F
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Fig. 8. [Estimated effect of preoperative serum
creatinine value (Cr) on long-term survival of
entire population.
®-©, Cr<1.5mg/dl; O—O, Crz1.5mg/dl
** p<0.01lvs. group of Cr<1.5mg/dl by
generalized Wilcoxon test.
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Fig. 9. Estimated effect of hypertension on
long-term survival of entire population.

@ - ®, no hypertension; O—O, hypertension.
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Fig. 10. Estimated effect of the types of aneur-
ysms on long-term survival of entire popul-
ation.
®—-®, DeBakey type 1; O—0O, DeBakey
type II; A— A, DeBakey type ; a-4,
ascending aorta and aortic arch; B8
descending aorta and thoracoabdominal aorta.
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Fig.11. Estimated effect of site of operation on
long-term survival of entire population.

@®—-®, ascending aorta and aortic arch;

O-0, descending aorta and thoracoabdomi-
nal aorta.
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Fig. 12. Estimated effect of operative procedure
on long-term survival of entire population.
® - ®, graft replacement; O—O, extra-ana-

tomic bypass: A —A, patch closure and
wrapping.
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wrapping, b1T, SEAREINRG 2 B, R KENIRE
1Bt LT/ 8y FRAHMT 2 AT S N2 &5 5
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Fig. 13. Estimated effect of adjuncts on long-te-
rm survival of entire population.
®-®, nothing; O-0O, extracorporeal
circulation; & — A, bypass.
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Fig. 14. Estimated effect of volume of operative
bleeding on long-term survival of entire
population.
@ - ®, volume of operative bleeding <5000
ml; O—0, volume of operative bleedingz
5000ml.
** p=0.01 vs. group of volume of operative
bleeding <5000ml by generalized Wilcoxon
test.
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Fig.15. Estimated effect of operation time on
long-term survival of entire population.
®-@, operation time <6 hr; O—O, operati-
on time =6 hr.

**, p=0.01 vs. group of operation time <6 hr
by generalized Wilcoxon test.
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Fig. 16. Estimated effect of aortic clamp time
on long-term survival of entire population.
®—-®, aortic clamp time <60 min; O—-0,
aortic clamp time =60 min.
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Fig. 17. Estimated effect of postoperative hem-
odialysis (HD) on long-term survival of entire
population.
®—-@®, not required of HD; O -0, required
of HD.
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Fig. 18. Estimated effect of re-operation on
long-term survival of entire population.

@® - @®, not required of re-operation; O-0,
required of re-operation.

Table 5. Risk factors and variables in which 30-days survival rate is significantly
different from each other by Kaplan-Meier method

Factors Variables
*
Preoperative serum r )
creatinine value <1.5mg/dl >1.5mg/dl
%* %
DeBakey 1 I Ascendi Descendi
i eBakey scending escending
Site of aneurysms Arch Thoracoabdominal
* %
Valume of intraoperative r .
bleeding <5000m! =5000m!
*k
r 1
Operation time < 6hr Z 6hr

¥, p<005; * *, p<0.01
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BRFNLFN8L.1%, 80.0%, 3ELEEFHIIT3.7%,
60.0%, SELEFERIZTI.7%, 60.0%, 10FEFRIZ
62.6%, 30.0%, P=04TTHEEZZZDSNLh >
72 (H18).
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Fig.19. Estimated effect of sex on long-term

survival of the population excluding early
death.

®-®, male; O—-0O, female.
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Fig.20. Estimated effect of age on long-term

survival of the population excluding early
death.

®-@®, 2650 years; O—0, 51—65 years;
A—A, 6673 years.

17 B4&BELRICEL ¢ Kaplan-Meier iZic L 285 E
EWREZTI &, F Cr @ (p<0.05), BWEIRLL, M
HHIME (p<0.01), FHEH (p<0.0) WEETH >
7z JIREERNAI TIx DeBakey 118! & I (p<0.01), II
e 17, SERREIIRE (p<0.05), 118 x T47, fakg
HREIRE (p<0.01) BFETH -7z, (F5).
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Fig. 21. Estimated effect of dissection on long-
term survival of the population excluding
early death.
® — ®, non-dissection ; O — (O, dissection.
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Fig. 22. Estimated effect of Marfan’s syndrome
on long-term survival of the population
excluding early death.
®-®, no Marfan’s syndrome; O-0O,
Marfan’s syndrome.
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Fig. 23. Estimated effect of diabetes mellitu-

s(DM) on long-term survival of the population

excluding early death.
®-®, non-DM; O—-O, DM.
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Fig. 24. Estimated effect of preoperative serum

creatinine value (Cr) on long-term survival of

the population excluding early death.
@®-®, Cr<1.5mg/dl; O—0O, Crz1.5mg/dL

% &=

A B O MR EERE R RIZTRT
LTREOMS], £, WA, Marfan FER,
PR, HUERESE, BNESHOER, Bk
DML, FHMR, WEIFR, MpHOE, FHEREE
ZHIFon s
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Fig. 25. Estimated effect of hypertension on
long-term survival of the population excluding
early death.

@ — ®, no hypertenseion; O—O, hypertensio-
n.
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Fig. 26. Estimated effect of the types of aneur-
ysms on long-term survival of the population

excluding early death.

@ —®, DeBakey type 1; O-0O, DeBakey
type II; A—A, DeBakey type III; A—D,
ascending aorta and aortic arch; B8
descending aorta and thoracoabdominal aorta.
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EHERBIREOBERTFRIEIBOTTRTHY,
Anagnostopoulos 52 M 963FID XA E D EE TIE,
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128 REAE RO, 24MFRI82%, 48HFRI64%, 7 HHE
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Fig. 27. Estimated effect of site of operation on
long-term survival of the population excluding
early death.

@®-@®, ascending aorta and aortic arch;
O-0, descending aorta and thoracoabdomi-
nal aorta.
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Fig. 28. Estimated effect of operative procedure
on long-term survival of the population
excluding early death.
®—-®, graft replacement; O —0, extra-ana-

tomic bypass; A — A, patch closure and
wrapping.

55%, 2BMILAES0% > THBD, RER2~3H
PROFEEENEL (&L, TOHEIHEEETy
EFHFET LTV 5. SRR B L T
Rk & RO L QBB L ENTE DS, »
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Fig. 29. Estimated effect of adjuncts on long-te-

rm suvival of the population excluding early
death.

®-@® nothing; O—-CO, estracorporeal
circulation; & — A, bypass.

100
2 !
s | s
2
©
E = 60 -
©
2
S 40 |
)
=3
7]
20 |

01 2 3 456 7 8 910
Years after surgery
Fig. 30. Estimated effect of volume of operative
bleeding on long-term survival of the popula-
tion excluding early death.
®—®. volume of operative bleeding <5000

ml; O—-0, volume of operative bleeding=
5000ml.
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Fig. 31. Estimated effect of operation time on
long-term survival of the population excluding
early death.
® — ®, operation time <6 hr; O—O, operati-
on time =6 hr.
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Fig. 32. Estimated effect of aortic clamp time
on long-term survival of population excluding
early death.

® —®, aortic clamp time <60 min; O—-0O,
aortic clamp time =60 min.

T, ¥ TEBEHKRE, computed tomography (CT) 2
FrURIDEHCBHEARET S . RICHKS 4
v, Swan-Ganz # 5 — 7V ERALBRELNESE
OF, =7=F4EVDETRE, =busVeyy
ORFEEESHTEC I 2N TBRERELETL
C-reactive protein (CRP) DML 2K > TMEEY
2HEITL, ERCEBREOREZH L T 5Fi%
FfT+2 2 L 2ERIE LTWwB, YR HTT,
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Fig. 33. Estimated effect of postoperative hem-
odialysis (HD) on long-term survival of the
population excluding early death.
® - ®, not required of HD; O -0, required
of HD.

100

80

60 r

40 |

Survival rate (%)

20

1 1 1 I
01 2 3 456 7 8 910
Years after surgery
Fig. 34. Estimated effect of re-operation on
long-term survival of the population excluding
early death.
O—-0, not required of re-operation; ®—®,
required of re-operation.
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Table 6. Comparison of operative risk for repair of thoracic aortic aneurysms

ear of o . Number of Early death 5-year survival
:ceport Authors Institution Period patients <30 days (%) ate (%)
1983 Hirose et al.® Osaka U. 1963-81 41 (T) 22.0

1985 Ando et al.® NCC 1977-84 174 (T&D) 23.0

1986 Tsuchida et al. ™ Tokyo W.M.C. 1966-84 67 (D) 33.8 58.6

1986 Kazui et al.® Sapporo M.C. 1959-85 209 (T&D) 18.7 64.6

1987 Kumamaru et al. ™ Keio U. 1966-87 97 (D) 19.1

1988 Yasuda et al. ™ Hokkaido U. 1983-88 53 (T) 9.4 68.0

1989 Present Kanazawa U. 1973-88 79 (T&D) 20.3 72.7

T=true aortic aneurysm; D=dissecting aortic aneurysm ;

U.=University ;

Ncc=National Cardiovascular Center; Tokyo W.M.C.=Tokyo Women's Medical College;

Sapporo M.C.=Sapporo Medical College

HREEL L TOBERIKEOY, T TRREELE
BEABIE 2 ERT 2 FETRE L, BEEOETE
T2 FERCEBEZVWEEZD™. KBRS IR
HEeLT, ANERLID D T—TLE2HAL, KEIIR
AELIVETRERE COLEE2FZETE. JhiC
LD BBER, KEWRFORRE, BEEO®ME, KBRS
B, BBk, TER, DREEESIROMEOR R
R ERTHERET 52, DeBakey 1H, TBTLSY V&R
F=FEBILTWBERATHETLENVF—VF
HME2BELLHRENLEL Tr o MEER * KT
L, ZOBICFMET L, 23 BFE®RE, CT
AFe YOARITFEMCES 2. MEBEHICED
ERLMAZ2EE2TL T, 2H5REBOBEVERT
13 Extra-anatomic bypass, /¢ v 7 B Z DM 28
RUBHE AR LTS, YR80 3 RHETS:
SR AEIRE D 5 FEFEFILT0.8%, HHik
KEIRAE TI373.9%, £ TIRT2.7%TH-7. %72
17 BEFEELT6.7% b 5 1982 LUK T1386.0% & F
MEEORM 2RO T WD, P 3EMSS X U
HREABIRE D 5 £ EFFIL64.6%THY, ®H
5P FEMMEKBIE D 5 FEEFFRIIBUTH O,
THS ™ IR RBIRE D 5 EETFEEIZ58.6% T
Hofe bt HEL TS, LEHESPITEMS L U
B A BRI O FMFE T RIZ23.0% TH 0, L
5P FEMMEABIRE O TR T EII22.0% TH
D, RERL S |3 AR BE M M BRI IR O FHTE T K1
BARTH- EWEL TS, (£6).

SE—Z AT & L T generalized Wilcoxon #5E
$7:1k Kruskal-Wallis ¥ # fl\v 72 . generalized
Wilcoxon MT 1 2 OB 2B U TOEFEHEOD
EOEEMERELL> T2 4D THS. Kruskal-
Wallis #8513 generalized Wilcoxon #E % 3 BELL k-
DERIRR L -6 DTh2. $EERMBIFELT

Table 7. Risk factors predictive of operati-
ve mortality determined by multivariate
analysis (Cox proportional hazard model)

Variable x* P value
Operative procedure 25.17 0.0000
Adjuncts 13.00 0.0015
Preoperative serum 5.49 0.0191
creatinine value
Operation time 4.37 0.0365

Cox proportional hazard model ® /. EEEME
I EBOEFNRBOFEECERIEEL T L
E, IRTOEERF2RAMFICERBL T, fLORFO
REEBRAL:. BEORTFHECEAS 2H#EL 2
D, TXNTCORFEEBCERL BEOMEE ¥ i
ETEHETHB. 1972812 Cox SEERF T & 4
MR EEMA G DY Iz, REDREED - OFEHHY
FrkpFELL 7-. Cox proportional hazard model T
Ko HN 2 EFFHBORROBERBZFARCZHOM
OEERTOREL RO B EETETHESRD 51
2IETHB.

17 AN O RHAZET 2 & O 2EFITA B, 3
WINEICRE 25 2 2K £ L THfgTm % Cr
&, ihHim=, FHEMPEERTH-. £ 1 7
BAGFERTHATMMmME Cr {8, FHMHE, #idhHm
B, O BERMNEETH 1. ST EERTRT
firf =, HEBLF R, MRTMIE Cr ., FHEMLEE
Thotz (&T). ThEMsncmsg Cr @ 1.5mg/
dl AED19FIR 8 Fins 1 7 LA O BHIZET L T
BOWRTOME Cr EnREFECIcEEL252 52k
BB ER. 217 AUAORIZFET1660 R
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Abstract

To investigate high risk patients, various risk factors for operative mortality were
identified in 79 patinents undergoing surgical treatment of aneurysms of thoracic aorta from
1973 to 1988. The types of aneurysm were DeBakey type | in 14 patients, I in 4 patients,
Il in 29 patients, ascending aorta and aortic arch in 15 patients and descending aorta and
thoracoabdominal aorta in 17 patients. The main causes of 11 early deaths, within 24
hours after operation, were hemorrhage (6 patients, 54.5%) and low output syndrome (5
patients, 45.5%). Overall 16 deaths occurred within 30 days postoperatively and acutuarial
survival rates were 74.3% at 1 years, 72.5% at Syears and 58.7% at 10 years. Kaplan-
Meier survival analysis was employed for 79 patients and 63 patients excluding 16 patients
who died during the first 30 days after operation. 16 risk factors were analysed by
univariate (generalized Wilcoxon test and Kruskal-Wallis method) and multivaliate
statistics (Cox proportional hazard model). Preoperative serum creatinine value (p<{0.05),
volume of operative bleeding (p<0.01), operation time (p<C0.01) were significantly related
to operative mortality by univariate statistics. The operative procedure (p<<0.01), adjuncts
(p<0.01), preoperative serum creatinine value (p<0.05), operation time (p<{0.05) were
significantly related to operative mortality by multivaliate statistics. However, no risk
factor was significantly related to operative mortality in 63 patients excluding 16 patients
of early death. Postoperative renal dysfunction, central nervous system dysfunction and
infection were the main complications related to operative mortality. The operative
procedure and adjuncts should be selected on the basis of preoperative angiography of
individual cases to decrease volume of operative bleeding and operation time, particularly
in patients of preoperative renal dysfunction.



