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=Abstract=
Influence of Anatomy, Associated Anomalies, Age, and Surgical Methods on
the Surgical Results of Aortic Coarctation

Jeong Ryul Lee, M. D., Heh Soon Kim, M.D.**, Hyun Jong Moon, M.D.*, Gi Ik Seong, M.D.*,
Sook Hwan Seung, M.D.*, Yong Jin Kim, M.D.*, Joon Ryang Rho, M.D.*, Kyung Phill Suh, M.D.*,
Chung Il Noh, M.D.*, Jung Yun Choi, M.D.**, Yong Soo Yun, M.D.*

One hundred forty-four patients underwent operation for coarctation of the aorta at Seoul National Uni-
versity Children’s Hospital between June 1986 and Decembsr 1995. Age ranged 0.1 to 191 months. Of
these 78.5%(113) were infants. We classified the patients in terms of the anatomic location of coarctation
and the associated anomalies(I[40)= primary coarctation, I1[74]=isthmic hypoplasia, ITI[30]=tubular hypo-
plasia involving transverse arch, A[63]=with ventricular septal defect, B[28]=with other major cardiac
defects). Subcalvian flap coarctoplasty(60), resection & anastomosis(44), extended aortoplasty(26), and
onlay patch(14) were used as surgical methods. Overall operative mortality was 16.0(23/144)%. The hospi-
tal mortality was significantly higher in patheints with type III, subtype B, younger age(under 3 months),
extended aortoplasty(p(0.01). However, one-stage total repair in patients with subtype A or B were not
found to be a predictor of hospital death. Restenosis had occured in 18 patients among 121 survivals(14.
9%). The mean follow-up period was 29.1+28.8(0~129.2) months. Preoperative, immediate
postoperative(within 3 months after operation) and postoperative(later than 6 months after operation)
cchocardiographic data on the dimensions of ascending aorta(AA), transverse arch(TA), and aortic isth-
mus{AI) were available in 77 patients(I=20, 1I=42, 111=15). Preoperative and postoperative aortic isth-
mus(AII) and transverse arch indices(TAI), defined as TA/AA & AI/AA respectively, were compared. Im-
mediale postoperative All in type I, II and TAI in type III were significantly smaller in stenotic than
non-stcnotic  group suggesting incomplete relieves of stenotic segment. Younger age, subclavian
coarctoplasty in patient under 3 months of age were found to be the risk factors for restenosis in this
series. In conclusion, We found that aortic arch index and transverse arch index can be a useful tool to
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figure out the anatomic and clinical characteristics of the patients with aortic coarctation, and that anat-
omy, associated anomalies, age, and surgical methods may influence the surgical outcome of the coarc-

tation repair.

(Korean J Thorac Cardiovasc Surg 1997;30:363-72)

Key words: 1. aortic coarctation
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Fig. 1. Typical angiographic findings of type I, It and IIl.

I=primary hypoplasia
lI=isthmic hypoplasia
Il=tubular hypoplasia
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Table 1. Anatomic classicification and hospital mortality
Region 1 11 n
No. of case | No. of death | No. of case | No. of death | No. of case | No. of death Total
Assanom. % case Ihortality % case mortality % case mortality
(0} 25 0 24 1 J 4 1 53 2
| S ". _—_r‘. — S
(17.4%) (0%) (16.7%) (4.2%) (2.8%) (25.0%) (36.8%) (3.8%)
— F— SIS TS S A S Bl -+t ﬁ‘& "
4 19 4
A 9 L [ .- T N (U
. (6.3%) (11.1%) (24.3%) (11.4%) | (13.2%) (21.1%) (43.8%) (15.9%)
KK
B 6 e s 8 ooy 4 o ®
4.1% (0%) (10.4%) T {(53.3%) (4.9%) (57.1%) (19.4%) (39.3%)
Total 40 1 74 13 30 ) 9* 144 23
(27.8%) (2.5%) (51.4%) (17.6%) (20.9%) T (30%) (100%) (16.0%)

* Type I1I had a significant higher mortility compared to type T and 11 (p¢0.01).

** Type B had a significant higher mortality compared to type O and A. (p{0.01)
No. of case = numbers of patient with corresponding subtype, % case= percent numbers of patient with corresponding subtype / total 144 patients, No. of
death =numbers of patient died among corresponding subtype, mortality= percent numbers of patient died among corresponding subtype / No. of case with

corresponding subtype. [Ass. anom=Associated anomaly]

Table 2. Associated anomalies in type B

Associated anomalies No. of cases

Doublc outlet right ventricle

Congenital mitral stenosis

Univentricular heart

Left ventricular outflow tract obstruction

Complete transposition of the great arterics

Atrioventricular septal defect

Tetralogy of Fallot

Hypoplastic left heart syndrome

Hemitruncus

Double outlet left ventricle

Total anomalous pulmonary venous
connection

AAZF0), HAZFTAAELEZ0), F2EA AHZFQ), FAF
AR #4531, wHE 7K hemitruncus, 1), 3
HAAZAZ), FAAN AAALF(1) Fol Uit
(Table 2). & 144:F 2327} Apwbsle] WYALES
16.0%c}. 75 Abgat A&do] 9l& 7HeAd o] dekar %
dE e el g AdaE B B A 343 F-9]9)
g Abhge] 2ol IO 7H & AHES B
dom (13=2.5%, 1138=17.6%, 1113=30.0%, p{0.01),
S A7 2 Aol ¥akil713-E kg BY
A 7V EtHO3 =3.8%, A8 =159%, B¥=39.3%, p
(0.01)(Table 1). FEWH el & FEAYES] Aol
g5 A YPES AW A7) eAnlaAl ko

(SFC=13.3%, R&A=13.6%, Ex-A0=26.9%, Onlay=14.
2%, p¢0.01), A= 3749 oAl £&-E AW A0}
EhcH3 Y o] 84=26.7%, 370 Qo) At=6.5%, p(0.01). =L
B dAA dat SATA Eol| B FEAPE
B2 Aol AATHIAA $4=23.6%, Iz A=A
£=21.6%, p=NS)(Table 3). % P ZFo 2+ &4,
5, FAFH, AT, 13, 534, A7 3
A, AE, FALA HEA) 13 F3 sk A B
< A3t AE Fo} 1218 P 29.1+28.8(4 9
0-129.271 9 S FA =l om o) F &F APz A
dE | dE 1882 AP AES 14.9%9} LIIEY <
A, 5 dE5AY FAFE dvlole 2o & By oy
=0.43+0.089 4] 0.714+0.09 [n=40, p{0.01], 118] =0.42+0.
16114 0.68+0.13 [n=74, p{0.01]), II13-& o) E= g -2 5,
AT A G BT 2)v]ele F7P) gl = Aok 54 =)
F=0.42+0.1014 0.71+0.18 [n=30, p(0.01], 3cjE x|
= 0.53+0.09914 0.7240.20 [n=30, p{0.01])(Table 4).
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A AR il T Falole]l e A Fe dF

S B A U8 A £ Fe o
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€0.01/113) A3 #F=0.59+0.2n=6), 3 =vF}F=0.
7240.11[n=36], p<0.01), II1F ] A AFAFNX =%
2 Fe] oAyt oge|dA AR A=

L
S

oz

o,

LEE

— 366 —



0§47 ol4d 9
1997;30:363-72 CHEoypot=
Table 3. Analysis of surgical risks for death
Risks Group Significance
Anatomy Type 1 Type IT - :[f)—fpe n* p(0.01
I R .
eS| e | %
Asosatedanemalies |0 | AL w L e<en
o As e
3.8% 15.9% 39.3%
Age ] Under o;q’ual)tod3 mo - Ovcr737 mo p<0/01 T
- 18/67 - 2/7)7)4;;%;071 -
- % | e
7Surg|ca] methods EC_'_‘J) )4;&7&—* B 7kkl;-/:o*/) R Sn;/y” T
O we T e | s | aa | pcomt
T % 6% | 269% | % |
One-stage ;;utged 4 One-stage - o 7kFSt’agc’d -
B e s op=Ns |
- B 21.6% o me%

Type I11, subtype B, Age under 3months and extended aortoplasty were signicant predictors for death (p{0.01). [SFC=subclavian coarcloplasty R&A~ resec-
tion & anastomosis, EX-Ao=extended aortoplaasty, Onlay= onaly patch]

Table 4. Changes of aortic isthmus index and transverse arch index before, immediately after and after operation

Indices | 1(20)
All before 0.4340.08
imm. after 0.72+0.14
after 0.71 £0.09
— SR R
TAI before 0. 67+0 2
imm after 0.75+0.1 2
after 0.75+0.11

11(42)

e
before 0 42 +0 l

imm. after 0.70 +0 14

after 0 68+0.13

before 0.64 +0.1

imm. after 07l+0 ll

dfter 0.73+0.11

mi(1s)
before {04z+537”‘W*““m
1;nm al;lcr ) 0.70+0. l;ﬂ
after lorsors
before | 0.534009
mmoafter 0644002
aer  omx020

All=aortic isthmus index (diameter of aortic isthmus/ diameter of aorta just proximal to the origin of innominate artery), TAl=transverse arch mdex(dldmeter
of transverse aorta a! the origin of carotid arteries / diameter of aorta just proximal to the origin of innominate artery), (  ): total data-available numbers of
cases, before=before operation, imm. after=Iless than 3 months after operation, after= more than 6 months after

Table 5. Comparison of aortic isthmus indices and transverse arch indices between the groups with and without restenosis

Indices
All

restenosis
group(4)
0.61 +0.07

TAI

restenosis
group(4)

0.70+0.18

120) 11(42) 11(15)
nostenosis | restenosis | no-stenosis  group | restenosis group(2) | no-stenosis  group
group(16) group(6) (36) (13)
0152014 09020 [omEon  [ossrons  jomoror
ptc0.00 ¢+ I R St
no-stenosis restenosis no-stenosis  group | restenosis group(2) | no- stcnosxs group
group(16) group(6) (36) (13)
0774011 (0674008 | 0724012 | 055£004  [0650.42
psNS | p=Ns | poot

among restenosis group. All=aortic isthmus index, TAT=transverse arch index.
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Echocardiographic measurements performed less than 3 months after operation revealed smaller AIl in type [ and II coarctation and smaller TAT in type 111
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Table 6. Analysis of risks for age and/or surgical method related restenosis

Method SFC(52) R&A(38) Ex-Ao(19) Onlay(12) Total
Age
+ 3mo I2GL8%Y | 2/13(15.4%) 0/12(0%) 010%) |  9/48(18.8%)*
Samo | 2p067%) | SS@00%) | 1/(143%) CN0I%) | 9/73(123%)
Towl | o073%) | 78082%) | 1196 07| e | IB2049%)

* Subclavian flap coarctoplasty(SFC) under 3 month of age revealed higher incidence of restenosis.

** Patient operated at under 3 months showed higher restenosis.

*** pxtended aortoplasty(Ex-Ao) and onlay patch techniques(Onlay) disclosed less restenosis rate. [ / J=numbers of restenosis/total numbers of survivals in

corresponding subgroups, R&A=resection and anastomosis.

TA

Fig. 2. Aortic isthmus index and transeverse arch index.
Aortic isthmus index(AID=AI/AA, Transverse arch index(TAT)
=TA/AA

[AA=diameter od ascending aorta, TA=diameter of transverse
aortic arch, Al=diameter of aortic isthmus]

0.55+0.04[n=2], w]¥=F=0.65+0.12[n=13], p{0.01)
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