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Minimally Invasive Repair of Pectus Excavatum Based on the Nuss Principle:
An Evolution of Techniques and Early Results on 322 Patients

Hyung Joo Park, M.D.*, Cheol Min Song, M.D.*, Keun Her, M.D.*, Cheol Woo Jeon, M.D.*
Wonho Chang, M.D.*, Han-Gyu Park, M.D.*, Seock Yeol Lee, M.D.*
Cheol Sae Lee, M.D.*, Wook Youm, M.D.*, Kihl Roh Lee, M.D.*

Background: The Nuss procedure is a recently developed technique for minimally invasive repair of pectus
excavatum using a metal bar. Although its technical simplicity and cosmefic advantages are remarkable,
applications have been limited to children with standard pectus excavatum. We report a single center
experience of the technique that has been evolving in order to correct asymmetric pectus configurations and
adult patients. Material and Method: Between August 1999 and June 2002, 322 consecutive patients un-
derwent repair by the Nuss technique and its modifications. Among them, 71 (22%) were adults. For the
precise correction, morphology of the pectus was classified as symmetric and asymmetric types. Asymmetric
type was subdivided into eccentric and unbalanced types. In repair, differently shaped bars were applied to
individual types of pectus to achieve symmetric correction. Result: Symmetric type was 57.5% (185/322) and
asymmetric type was 42.5% (137/322). Eccentric, unbalanced, and combined types were 71, 47 and 19,
respectively. Major modifications were bar shaping and fixation. In asymmetric group, different shapes of
asymmetric bars were applied (n=125, 38.8%). For adult patients, double bar or compound bar technique
was used (n=51, 15.8%). To prevent bar rotation, multipoint wire fixations to ribs were used. Major
postoperative complications were pneumothorax (n=24, 7.5%) and bar displacement (n=11, 3.4%). 42 patients
had bar removal 2 years after the initial procedure. Conclusion: The Nuss procedure is safe and effective.
Modifications of the techniques in accordance with precise morphological classification enabled the correction
of all variety of pectus excavatum including asymmetric types and adult patients.

(Korean J Thorac Cardiovasc Surg 2003;36:164-174)
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Fig. 2. Morphological classification of pectus excavatum (n=322).
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Fig. 3. Bar shaping. 1. Classical 2. Bridge 3. Asymmetric 4. Seagull 5. Hump 6. Compound C, center of the bar; D, diameter of
the circle; E, elevated point of sternum; H, hinge points; P, deepest point of pectus.
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Table 1. Operative procedures

1. Supine position with arms abduction

N L B W

12.
13.
14.

Marking the center of the sternum (C), center of the
depression (P), hinge points (H) and incision sites

. Measuring the size of the chest for selection of bar

. Marking on the bar and bending

. Incision on the marked sites at both mid-axilary lines
. Subcutaneous tunnels to the bar entering intercostal

spaces (H points)

. Penetrating the intercostal space and passing clamp

beneath the sternum to the other H point

. Passing a guider (32 Fr. chest tube or 2 umbilical

tapes) with the clamp

. Passing the bent bar by pulling the guider
10.
11

Bar in position with the convexity facing posteriorly
Turning over the bar to make convexity face anteriorly
(elevating depressed sternum): KEY PROCEDURE
Fixation of the bar to ribs

Intercostal nerve block and closure

Chest x-ray in the OR upon completion of the procedure
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Nuss Procedure for Pectus Excavatum

Table 2. Complications

1. Pneumothorax 24 (7.5%)
Spontaneous resolution 11
Needle aspiration 4
Chest tube 1*
PCD 8
2. Bar displacement 11 (3.4%)
Major (flipped bar) 4
Minor 7 39
3. Wound seroma 10 (3.1%)
4. Pleural effusion 8 (1%)(2.5%)
5. Pericardial Effusion (pericarditis) 8 (59)(2.5%)
6. Pneumonia 3 (0.9%)
7. Hemothorax 3% (0.9%)
8. Cardiac perforation 1 (0.3%)
Total 1 (18.9%)
Early 49 (15.2%)
Late (>30 days) 12 (3.7%)

*, Tension pneumothorax; @Late complication; PCD, percutane-

ous catheter drainage.
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