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Hetzer Technique for Surgical Correction of Ebstein’s Anomaly

Jin Woo Chung, M.D.*, Tae Jin Yun, M.D.*, Yu-Mi Im, M.D.*, Sung-Ho Jung, M.D.*

Background: The Hetzer procedure for the correction of Ebstein's anomaly has the advantages of technical feasi-
bility and incorporation of the atrialized right ventricle (RV) into the functional RV. Material and Method: We pre-
formed a retrospective review of 11 patients with Ebstein's anomaly and they had undergone a Hetzer procedure
between March 2002 and December 2006. Result: The median age at operation was 19.8 years (range: 6 months
~56 years). There were 4 males and 7 females. All patients showed severe fricuspid regurgitation (TR) pre-
operatively, and arterial desaturation (<<95%) was present in 3 patients. The original Hetzer technique was em-
ployed in 6 patients with the Carpentier type A anomaly. In the remaining 5 patients with the Carpentier type B
or C anomalies, valve competence was restored at the level of the displaced tricuspid valve mechanism. Adjunct
bidirectional cavo-pulmonary shunt, or one and a half ventricle repair strategy was employed for all the patients.
The median follow-up was 8.6 months (range: 0.8~51.9 months). There was no early or late death, and the im-
mediate postoperative TR was trivial to mild in 8 patients. The median cardio-thoracic ratios on chest X-ray at the

preoperative period and at postoperative 0,

1 and 6 months were 65%,

62%, 55% and 55%, respectively.

Conclusion: The original or modified Hetzer procedure for Ebstein's anomaly shows excellent intermediate-term

outcomes.

{Korean J Thorac Cardiovasc Surg 2007;40:473-479)
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Table 1. Patient profiles

Pre-op

Age . Associated . Pre op Hetzer 1 & 172
No. Sex Carpentier type cardiac . .
(years) problems CT ratio Sa0, technique repair
1 19.8 M A AF 65% 100% original Yes
2 56.0 F A Af 86% 100% original Yes
3 1.8 F C None 77% 92% modified Yes
4 0.5 F C PA with IVS 38% 90% modified Yes
5 12.5 F B AVNRT 67% 98% modified Yes
6 45.8 F A ASD 56% 100% original Yes
7 40.6 M A None 49% 98% original Yes
8 37.1 M A AF RPA atresia 61% 96% original Yes
9 0.7 F B None 81% 82% modified Yes
10 17.3 M A None 55% 98% original Yes
11 40.8 F B ASD 55% 100% modified Yes

CT=Cardiothoracic, Sa0,=0; saturation; AF=Atrial flutter; Af=Atrial fibrillation, PA=Pulmonary atresia; IVS=Intact ventricular septum,
AVNRT=Atrioveniricular node reentry tachycardia; ASD=Atrial septal defect; RPA=Right pulmonary artery; 1 & 1/2=One and a half.
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Fig. 1. Original Hetzer technique. A test stitch is placed between a
(a point where the anterior leaflet begins) and a' (a point at the true

annulus level in the venfricular septum), and two points are

approximated. Saline test is performed to evaluate valve coaptation.
If coaptation between the anterior leaflet and the ventricular septum
is acceptable, a pledgetted polypropylene suture is placed between a
and a' and tied, and true annulus above the posterior leaflet is obli-
terated using the same stitch, incorporating the atrialized right ven-
tricle into the functional right ventricle. If valve coaptation is unsat-
isfactory, test stitching procedure is repeated by readjusting a' point.

A5 A FZ o] Ak (Carpentier B&) A4 Aol teth-
ering¥]©] 9 ®(Carpentier C) 3R} Soll= AA5o] 70k
3 ¥ Hezer 48 #-&et3lchFig. 2). o] 23-F £al9
Hetzer S48 28314 AHd 9t A =70 FHelx
ool A3} 44 F7 Aole] wEsele A 7t
7 e B2 AR Bt AARAel A% % e niA
AP ek Adojo] A4 AMOR tethering® o] U= 3
ALl A & tethering 228 A Aslo] Ao AFEA 232
2 g UA stk A ke Aqdo] A4bE e Bag 9
Zell A AlZtE = 90 ADE A T4 TG0 A
Hol e 44 4 278 £99 dge A-mAY) e
2 AY S Aest stitch)E ©]-& A7) 3 Al A<
7163 414 (functional right ventricle)2 59 8le] 4+
A o AF AAE Aeldot. ojulf 4B #atel A&
AF7F Ak b AAHTE ohA] Adelsle] 919 74 S
gHEslit ARd Shat R0 A9 ol b Aol A
Am FdlAlo] 27 3.0 Tz gyl B(SolE 40
Zelzzga Z2hE ol & Ay S3Ae 22 g8

S o] AAOEHE $HEL £2)9 A%E 9

gtk

oft
.

R 9
Hetzer 7]

J
Fig. 2. Modified Hetzer technique. A test stitch is placed between b
(a point where the normally attached anterior leaflet begins) and b'
(a point above the displaced septal leaflet in the ventricular septum),
and two points are approximated. Saline test is performed to eval-
uate valve coaptation. If coaptation between the anterior leaflet and
the mid-ventricular septum is acceptable, a pledgetted polypropylene
suture is placed between b and b’ and tied, and atrialized right ven-
fricle above the displaced posterior leaflet is obliterated using the
same stitch. If valve coaptation is unsatisfactory, test stitching proce-
dure is repeated by readjusting b' point.

2
%
<
3

o o] Wy FA2 4
G FHolA HE5ARR
FAAE AdAE 9l
A b~b Ao R
71 olAell M=ol 3

i

X _‘1_’

Z

o
ig -
off r

4

i
e

L3
o MU
)
B3
af o
oz
besis
[o}
o
e o
)
2 =
o
of

= FA Jole] ke 198416719 ~ 5649 1,
H &2 4: 709t} BE #xbellA & Aol FF2

Hutb A RA £AE BYa, Y ALIIE
Harterial desaturation, <95%)% 3%ollA] IEE Q)
% A NYHA functional class¥ 4o} #2}& A2 g
% 3™l A class I, 43 ollA] class 11, 178l 4] class Mt}
B AL 3 A 126534378, e At A7
6322022703k FubE wwoz A =5 2 4
Algol 3dll, WAl AA #7714 wiwo] 14|, AEAA

Zol 4ell, S5 A (right pulmonary artery atresia)

—_—

o ol
of m & )

3

N

rh o%

— 475 —



W E= LI
2007,40:473-479

Table 2. Postoperative echocardiographic findings

No. Pre-op TR TR jet area (cm’) Imm. post-op TR TR jet area (cm®) TR at latest F/U TR jet area (sz)
J J

1 v 33 1Ne 8 I 5
2 v 46 v 22
3 I NA II NA
4 I NA I NA
5 v NA I 5
6 v 18 II 5 II 7
7 v 19 I 5 I 5
8 v NA I NA
9 v NA I NA
10 v 21 11T 8 I 7
11 I 12 I 3

Pre-op=Preoperative; TR=Tricuspid regurgitation; Imm. post-op=Immediate postoperatively; F/U=Follow-up; NA=Not applicable.

Pre-op Imm. post-op Post-op 40 m

Fig. 3. Serial chest X-ray follow-up in patient 1 shows significant reduction in cardiothoracic ratio. Pre-op=Preoperative; Imm. post-op=Immediate
postoperative.
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C. type A B

l. surgery
without BCPS TvP

i

Fig. 5. Impact of adjunct BCS on
surgical strategy and outcome: ad-

1. surgery

with BCPS TvP

TVR ditional BCPS may lower the risk of

residual tricuspid regurgitation and post-

Risk of
Residual TR

operative right ventricular dysfunction
-[ after the repair of Ebstein's anomaly.
C. type=Anatomic types by Carpentier

classification; BCPS=Bidirectional cavo-

pulmonary shunt; TVP=Tricuspid val-

Risk of RV -

dysfunction

vuloplasty; TVR= Tricuspid valve re-
I placement; TR=Tricuspid regurgitation;
RV=Right ventricle.
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