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A 10-Year Review of a Minimally Invasive Technique
for the Correction of Pectus Excavatum

By Donald Nuss, Robert E. Kelly, Jr, Daniel P. Croitoru, and Michael E. Katz
Norfolk, Virginia

Purpose: The aim of this study was to assess the results of a
10-year experience with a minimally invasive operation that
requires neither cartilage incision nor resection for correction
of pectus excavatum.

Methods: From 1987 to 1996, 148 patients were evaluated for
chest wall deformity. Fifty of 127 patients suffering from
pectus excavatum were selected for surgical correction. Eight
older patients underwent the Ravitch procedure, and 42
patients under age 15 were treated by the minimally invasive
technique. A convex steel bar is inserted under the sternum
through small bilateral thoracic incisions. The steel bar is
inserted with the convexity facing posteriorly, and when it is
in position, the bar is turned over, thereby correcting the
deformity. After 2 years, when permanent remolding has
occurred, the bar is removed in an outpatient procedure.

Results: Of 42 patients who had the minimally invasive
procedure, 30 have undergone bar removal. Initial excellent
results were maintained in 22, good results in four, fair in two,
and poor in two, with mean follow-up since surgery of 4.6
years (range, 1 to 9.2 years). Mean follow-up since bar
removal is 2.8 years (range, 6 months to 7 years). Average
blood loss was 15 mL. Average length of hospital stay was 4.3

days. Patients returned to full activity after 1 month. Compli-
cations were pneumothorax in four patients, requiring thora-
costomy in one patient; superficial wound infection in one
patient; and displacement of the steel bar requiring revision
in two patients. The fair and poor results occurred early in the
series because (1) the bar was too soft (three patients), (2) the
sternum was too soft in one of the patients with Marfan’s
syndrome, and (3) in one patient with complex thoracic
anomalies, the bar was removed too soon.

Conclusions: This minimally invasive technique, which re-
quires neither cartilage incision nor resection, is effective.
Since increasing the strength of the steel bar and inserting
two bars where necessary, we have had excellent long-term
results. The upper limits of age for this procedure require
further evaluation.

J Pediatr Surg 33:545-552. Copyright © 1998 by W.B. Saun-
ders Company.

INDEX WORDS: Pectus excavatum, minimally invasive sur-
gery, computed tomography scans in chest disease, thorax
abnormalities.
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Fig 3. Age at time of surgery.
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Art of Operative Techniques

Short Nuss bar procedure

Hans Kristian Pilegaard'?
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The Nuss procedure is now the preferred operation for surgical correction of pectus excavatum (PE). It is
a minimally invasive technique, whereby one to three curved metal bars are inserted behind the sternum
in order to push it into a normal position. The bars are left in situ for three years and then removed. This
procedure significantly improves quality of life and, in most cases, also improves cardiac performance.
Previously, the modified Ravitch procedure was used with resection of cartilage and the use of posterior
support. This article details the new modified Nuss procedure, which requires the use of shorter bars
than specified by the original technique. This technique facilitates the operation as the bar may be guided

manually through the chest wall and no additional stabilizing sutures are necessary.

Keywords: Pectus excavatum repair (PE repair); Nuss; short bar; minimally invasive surgery
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Figure 4 Bar in an oblique position.

Figure 7 The asymmetric location of the bar.

Figure 5 Crossed bars.
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Symmetric Pectus Excavatum
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