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= Abstract
Single—-Stage Repair of Coarctation of the Aorta and Ventricular
Septal Defect in Infants Younger than 6 Months

Man Jong Baek, M.D.*, Woong-Han Kim, M.D.*, Young Tak Lee, M.D.**, Jae Jin Han, M.D.***,
Chang-Ha Lee, M.D#*** Chan Young Na, M.D.*, Wook Sung Kim, M.D.#*#**
Sam Se Oh, M.D.*, Soo Cheol Kim, M.D.*, Cheong Lim, M.D.*, Yang Bin Jeon, M.D.****,
Seog Ki Lee, M.D.#*****  Jae Wook Ryu, M.D.*, Joon Hyuk Kong, M.D.*,
Young Kwang Park, M.D.*, Chong Whan Kim, M.D.*

Background: The optimal therapeutic strategies for patients with coarctation of the aorta(CoA)
and ventricular septal defect(VSD) remain controversial. This study was undertaken to
determine the outcome and the need for reintervention following single-stage repair of
coarctation with VSD in infants younger than 6 months. Material and Method: Thirty three
consecutive patients who underwent single-stage repair of CoA with VSD, from January 1995
to December 2000, at Sejong General Hospital were reviewed retrospectively. Mean age and
body weight at repair were S54+37 days(12 days-171days) and 3.9% 1.1kg(1.5~0Kkg),
respectively. The surgical repair of CoA was performed under deep hypothermic circulatory
arrest(CA) in the early period of the study and under regional cerebral perfusion through a
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direct innominate arterial cannulation without CA in the later period. The technique used in
the repair of the CoA was resection and extended end-to-end anastomosis(EEEA; n=16) and
extended side-to-side anastomosis(ESSA; n=2) in the early period, and resection and extended
end-to-side anastomosis{(EESA; n=15) in the later period. The simultaneous closure of VSD
was done with a Dacron patch(n=16) and autologous pericardium(n=17). Aortic arch hypoplasia
was present in 29 patients(88%) and its types were distal(n=18), complete(n=5), and
complex{n=6). Result: All procedures without CA were performed in 18 patients(55%) and
repair of CoA without CA in 20 patients(61%). The total bypass and aortic crossclamp time
were 16368 minutes and 52 =~ 27 minutes, respectively, and the mean time used for CA was
277 11 minutes. There were four early postoperative deaths(12.1%). Twenty nine hospital
survivors were followed up for a mean of 38 ~26 months(6 months-78 months) and recurrent
coarctation has occurred in 5 patients(17.2%). Two patients underwent balloon aortic
angioplasty for recurrent coarctation and the need for reoperation was not present. Actuarial
freedom from recoarctation at 1 and 4 years were 85% and 78%, respectively. Actuarial
freedom from recoarctation at 4 years was 92% after EESA and 77% after EEEA(p=NS).

There was no late death. Conclusion: Single-stage repair of aortic coarctation and VSD using
extended anastomosis can be performed with the acceptable operative mortality and provides

adequate correction of coarctation and low risk of recoarctation.
(Korean Thorac Cardiovasc Surg 2001;34:733-44)
Key words: 1. Aortic coarctation
2. Heart septal defects, ventricular
3. Correction
4. Anastomosis
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Table 1. Associated anomalies in patients of aortic
coarctation and ventricular septal defect

Anomaly No.
Arial septal defect / patent foramen ovale 27
Patent ductus arteriosus 26
Right ventricular outflow tract obstruction 5
Ductal dependent distal aortic flow 4
Bilateral superior vena cava 3
Left ventricular outflow tract obstruction 2
Tricuspid regurgitation 2
Aortopulmonary window 1
Down syndrome 1
Persistent 5th aortic arch 1

Hypoplasia of left lung 1
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Table 2. The mean diameter of different segment and

Moulaert's criteria of arch hypoplasia
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common carotid artery(LCCA)

subclavian anery(LSCA) is elongated and narrow. Large patent

left

Preoperative oblique sagittal shaded surface display
the

(SSD) image of aorta seen from left side shows severe
ductus arteriosus(black arrow) was removed for visualization of

hypoplasia of aortic arch. The distal portion of aortic arch
aortic arch.
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Fig 2. Repair of aortic coarctation and arch hypoplasia with
resection and extended end-to-side anastomosis without
circulatory arrest. (A) Proposed line of incision and excision.
(B) Arterial cannulations are placed at the innominate artery
and proximal ascending aorta for isolated cerebral and
myocardial perfusion. Isthmus is ligated and divided. (C)
Complete anastomosis with a running absorbable mono-
filament suture.
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Fig 3. Repair of aortic coarctation with resection and extend-
ed end-to-end anastomosis without circulatory arrest. (A)
Proposed line of incision and excision. (B) Aortic cannulation,
complete excision of ductus arteriosus, isthmic portion and
narrow proximal descending aorta, and placement of clamps.
(C} Complete anastomosis with a running absorbable mono-
filament suture.
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Table 3. Mortality after single-stage repair of coarctation and ventricular septal defect
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Age/ BW Ass. anomaly Preop. status Technique Cause of death Interval
at repair
12 days PFO, DDDAF AREF, ischemia of leg EESA sepsis, ARF 5 days
(3.90 kg) early PDA closure preop. MV
34 days PFO, LVOTO preop. severe CHF EEEA vent. dysfunction 1 days
(2.85 kg) Down’s syndrom severe BVH
44 days PFO, TR, RVOTO preop. severe CHF EEEA vent. dysfunction OR
(3.50 kg) severe BVH
18 days ASD, DDDAF preop. severe CHF EESA vent. dysfunction 16 days
(1.52 kg) Left lung hypoplasia preop. MV, severe BVH sepsis

PFO, patent foramen ovale; DDDAF, ductal dependent descending aortic flow; PDA, patent ductus arteriosus;

ARF, acute renal failure; preop., preoperative; MV, mechanical ventilation; EESA, resection & extended end-to-side anastomosis;

LVOTO, left ventricular outflow tract obstruction, CHF, congestive heart failure; BVH, biventricular hypertrophy;

EEEA, resection & extended end-to-end anastomosis, vent., ventricle; TR, tricuspid regurgitation; RVOTO, right ventricular

outflow tract obstruction; OR, operating room; ASD, atrial septal defect.

Table 4. Recurrent coarctation after repair of aortic coarctation by using extended anastomosis

Age at repair . Type of arch  Interval to F/U PG . . Last F/U PG Peak/
Technique . Reintervention
(days) hypoplasia PG(month) Peak/ mean (mmHg) mean(mmHg)
40 EEEA  distal 43 56/ 30 ( Echo ) BAP( * 1 ) 28/ NA ( Cath )
52 EEEA  distal 9 46/ NA ( Echo ) No 40/ 25 ( Echo )
95 EEEA complex 7 40/ 16 ( Echo ) No 30/ NA ( Echo )
41 ESSA  distal 9 65/ NA ( Cath ) BAP( * 2) 20/ NA ( Echo )
18 EESA  complex 3 72/ 33 ( Echo ) Cath & No BAP 31/ NA ( Cath )

PG, pressure gradient; F/U, follow up, EEEA, extended end-to-end anastomosis; ESSA, extended side-to-side anastomosis;
EESA, resection & end-to-side anastomosis; BAP, balloon aortic angioplasty; Cath, catheterization; Echo, echocardiography; NA,

not attainable.
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Table 5. Results after repair of coarctation by using resection and extended anastomosis

Author Age Technique Year Patients Mortality Recoarctation*
L;lsn;;m et al‘i" < 6 mon EEEA 1986 17 1( 6 %) 2012 %)
Vouhe et al® < 3 mon EEEA 1988 80 2126 %) 6(10 %)
Zannini et al'® < 3 mon EEEA 1993 21 0 0 %) 4(19 %)
Zannini et al'® < 3 mon EESA 1993 6 1(16.6%) 0 0 %)
Van Heurn et al” < 3 mon EEEA 1994 77 506 %) 8(11 %)
Conte et al” < 1 mon EEEA 1995 307 23( 7 %) 30(9.8 %)
Rajasinghe et al'”’ < 3 mon EESA 1996 23 o 0 %) 1(4.5 %)
Van Son et al'” < 1 mon EEEA 1997 25 0( 0 %) 1( 4 %)
Backer et al'” < 6 mon EEEA 1998 55 102 %) 204 %)
Present study < 6 mon EEEA 16 2 (125 %) 3 214 %)
Present study < 6 mon EESA 15 2 (13.3 %) 1 (7.7 %)
Present study < 6 mon ESSA 2 0(0 %) 1 (50 %)

EEEA, extended end-to-end anastomosis; EESA, extended end-to-side anastomosis

Recoarctation*, resting peak pressure gradient on Doppler echocardiography or catheterization, or arm-leg pressure gradient >

20mmHg

Table 6. Postoperative complications

Complications No.
K/entricular dysfunction 8 (3)
Transient seizure 2
Wound infection 2
Pericardial effusion 2
Sepsis 2.(h
ARF 1
Transient vocal cord palsy 1
Transient complete AVB !
Pneumonia 1
Reactive thrombocytosis 1
Total 21

ARF, acute renal failure; AVB, atrioventricular block;
ECMO, extracorporeal membrane oxygenator
(), mortality case
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Fig 4. Actuarial freedom from recurrent coarctation in 29
postoperative survivors.
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