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Twelve Years of Experience with Vascular Ring Surgery

Yun Seok Kim, M.D.*, Hyun Woo Goo, M.D.**, Won Kyoung Jhang, M.D.*,
Tae-Jin Yun, M.D.*, Dong-Man Seo, M.D.*, Jeong-Jun Park, M.D.*

Background: Vascular ring is a rare anomaly of the aortic arch. We did surgical repair procedures on 16 cases
of vascular ring over the past 12 years. This article reviews our results. Material and Method: Between 1995 and
2007, 16 patients (5 with double aortic arch, 7 with right aortic arch-left ligamentum, 4 with pulmonary artery sling)
underwent surgical repair. Mean age at the time of the operation were as follows: double aortic arch, 5.7+5.5
years; right aortic arch-left ligamentum, 6.1£134 years; pulmonary artery sling, 2.9+2.6 years. Five patients (71%)
with right aortic arch-left ligamentum had an associated Kommerell's diverticulum. Two patients "(410%) with double
aortic arch, 2 patients (28.6%) with right aortic arch-left ligament and 4 patients (100%) with pulmonary artery sling
had associated airway stenosis. Cardiac anomalies were present in 8 of 16 patients. Result: There was no
peri-operative or post-operative mortality. The mean hospital stay was 27.1£38.2 days. None of our patients under-
went reoperation. Conclusion: Vascular ring is rare, but, it needs surgical correction. It is important to suspect the
diagnosis and to validate with echocardiography. Preoperative and postoperative computed tomography and broncho-
scopy are useful to evaluate the airway and surrounding structures.

{Korean J Thorac Cardiovasc Surg 2009;42:749-756)
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Table 1. Vascular ring hierarchy as defined by the International
Congenital Heart Surgery Nomenclature and Database Commitiee[2]

Double aortic arch
Right arch dominant
Left arch dominant
Balanced arches
Right aortic arch-left ligamentum
Mitror-imaging branching
Retroesophageal left subclavian artery
Circumflex aorta
Innominate artery compression
Pulmonary artery sling

A= ¥35FE International Congenital Heart Surgery No-
menclature and Database Committee (Table 1)8] EFE u}
FeH2) 3 A olF HEHgol 5% (patient 1~5) (Table
2), & HEHZ-5WH AN7}F 7% (patient 6~ 12) (Table
3) 23, #HE5 ™ £7o] 49 (patient 13~ 16) (Table 4)°]
ek g BFAY A2 AA 2FANA 52096492,
o|F g IFollA 57554, & teUT-su
At ZFNA 611344, =5 £ LFolA 2926
Algiet. A F2E AA 2FolA o] vlge] 1:1
o], o]F WEWF IFA 1:4, +F HEUF-F
W A 2FolA 5:2, HlEW S ZFA 1:1 o]
Ak 3 AR A 718 HA 2FelA 50% (0=8)
R, olF HEWZT TFoA 80% (n=4), +F HEHI-
SR A IFAlA 57% (n=4), HTH 7 TFlA
0% m=0)3ich. AA 718 H QEe A4 F7 ZHEo] 74
2 W B

o] thEF 5¢l BF $= oiE 4
1). olF 3HolA & 4 AFHe 3l
R, vA 252 wle Agkd A4 F
AA Bl @7 AgE A5k F4F A 718 o] 40
AR, HERAY, AAFH AL, dley 7 olF
Hslgo| FukE 115 ALE YA 3ol EF
T A 18 E o)F dEHTE A FE sl
o} 5ol 2R 9% giey AP nR A dls
T TEES Aot ERAS, AdFHE HE A
S ol FHHE 19094 =(patient 4) (Table 2) 2 ¥l
¥ Blalock-Taussing §+2} ¢ % Rastelli €5 A3}
I, B3 PHoE EF agEE A olF dewy
oA dall A5 g Feles A AWstdck(Table
2).
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Table 2. Clinical characteristics of patients having double aortic arch

Hospital Follow up

duration

Complication

(month)

stay
(days)

ACC
time
(min)

CPB
time
{min)

Airway

stenosis

Dominant

Approach

Cardiac anomaly

Clinical presentation

arch

Sex

Age
(years)

6.7
65.2

10

None

()
20
30

(=)
59

()

Left thoracotomy

None

(=)
Tracheal

Right

Respiratory difficulty

Female
None

02

None

38
111

Median sternotomy
Median sternotomy

Median sternotomy
TAPVR, SD, ASD Median sternotomy

VSD
VSD

ght
Right

Ri

Female

Male

48.5

None

(=)

Tracheal

None

10
14

451

None

146

TGA, VSD, PS

Right
Right

Cyanosis

Female

6.3

11

None

85

()

Cardiopulmonary bypass; PS

Ventricular septal defect.

Respiratory difficulty

Female

0.04

Patient; TAPVR=Total anomalous pulmonary venous re-

Pulmonary stenosis; Pt

Atrial septal defect; CPB

Transposition of great arteries; VSD

Aorta cross clamping; ASD

ACC=

turn; TGA
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Fig. 1. 3-dimensional CT shows double aortic arch which has
dominant right arch (R). Left arch (L) has an atretic segment (*)
between left subclavian artery and descending thoracic aorta. So,
it is not appeared in this figure. These two arches are encircling
the trachea and the esophagus. There was also ligamentum arte-
riosum (™).

5 dedT-sud dd 74l F 5AlNAE(71%)
Kommerell Al4o] 9IAthFig. 2). F S84 At +
E 59 &3A F4a=4), AH T A F4
®=2)°]A 3, 1eflell A= F4 glo] ARtgel HRE o] of
off that AA =l WA E ¢k Kommerell Al4lo] Fut
g 50 F 3ol AA ZBAE B FHfEe T Hole
o] AL, o] F 24l #HF FAHFTWLE(Fig. 3), 1
ol o FE diEwez Xg=g YA 2¢] F 1

dloll A =(patient 7) (Table 3) T ol Rel&, AN =
& 8 33EE AR, e 1904 S(patient 9)
(Table 3) FHHE 5 &2 o) tiste] oty AHA g
ok THES AW ool Tt A7 o] 9l
RaL, o] F AA T4 AE 109 e & 19X =
GRad 3 FEdl Tk A A T4 A& 24

lel& d#o] Alsle] A T4 AL A 319l

(patient 10) (Table 3), L} 2] 1ol A =(patient 6) (Table
3) T AA FA Afd 93 2HA ARAL &2A
o] gl A FA ALK AKX e WA A
galleh. 2Ev AFZEFY] oldo] HA ¢ko} 71@A]
WA S Aldsigice. o An 73et 95 1A%
shitels BhEA Z3)71 wAE T, A4S} Ege A
A A s dEHa 93 dlgale] 9% FrnAE
st 47do]l BEEHQ) oldll diste] A3H FF
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e
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Fig. 2. Preoperative 3-dimensional CT shows right aortic arch and
aberrant left subclavian artery (arrow) with Kommerell's diverticulum
{*). We resected patent ductus arteriosus and Kommerell's divertic-
ulum along dotted lines and transferred the left subclavian artery
to the left common carotid artery (Fig. 3). MPA=Main pulmonary
artery.

1‘4711’“£ A Y P%il’, TE &4 F4F 49 9
a74& Bl 95 $4F 99 ZAE
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tHA 7184 WARE AR, o A -5 F718
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o

W A4S AWtk 2 o]HoE AEITE| o
go] 57| gko} 3444 A4S} el Ay, A
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3 g FHE"" AREE AP o] 3 AFIET o

URE, T AT ANE T Aol7t &2
A5t ch(Table 3).

A5 €8 2FdAe BEF A%, 3T A F
&8 T IFA S4E L8 FE Hed (%
333l o (Fig. 4), 1ol &

1”‘%" AAE Aless 3
A OB*PM 4 B o] Fhbkxlo] glgiont
AslA] gfot é A °§*}Xl% kbt 3dloll A 2
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Fig. 3. Postoperative 3-dimensional
CT shows wide opened space post-
erolaterally after resection of Kom-
merell's diverticulum and transfer of
aberrant left subclavian artery (black
and white arrows) to the left com-
mon carotid artery.

Fig. 4. Preoperative CT (left) shows
the left puimonary artery sling (ar-
row), encircling the trachea and the
esophagus (* indicate the location
of trachea and esophagus). Postope-
rative CT (right) shows transferred
left pulmonary artery fto the main
pulmonary artery and the trachea
and the esophagus were released.
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