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Analysis of Complications Associated with the Nuss Procedure:
Risk Factors and Preventive Measures

Hyung Joo Park, M.D.*, Wonho Chang, M.D.*, Cheol Woo Jeon, 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: Since the Nuss procedure for the correction of pectus excavatum is in its early stage, there have
been problems that need to be solved. We examined complications in a single-institute experience of the Nuss
technique in order to develop possible solutions to prevent them. Material and Method: 335 consecutive patients,
who underwent the modified Nuss procedure between August 1999 and October 2002, were studied retrospectively.
Median age was 8 years (range 1 to 46). 264 patients (78.8%) were in pediatric group (age<15) and 71 patients
(21.2%) were in adult group (age>15). 193 patients (57.6%) had symmetric and 142 patients (42.4%) had
asymmetric pectus configurations. Risk factors predicting postoperative complications were analyzed using multi-
variate logistic regression. Result: Postoperative complication rates were 18.9% (61/335) in total patients. Frequent
complications were pneumothorax 24 (7.5%), bar displacement 11 (3.4%), and wound seroma 10 (3.1%) in order.
Early complications (within a month, 49 cases, 15.2%) were pneumothorax (n=23, 6.9%), wound seroma (n=12,
3.6%), and bar displacement (n=8, 2.4%). Late complications (after a month, 12 cases, 3.7%) were pericarditis and
pericardial effusion (n=5, 1.5%), bar displacement (n=4, 1.2%), and hemothorax (n=3, 0.9%). Techniques were
modified to prevent complications especially in bar shaping and fixation, which led to decrease complication rate in
later experience (Operation Date 1: 15/51 (29.4%) vs Operation Date 2: 34/284 (12.0%), p=0.004). Grand Canyon
type (eccentric long canal type) showed higher complication rate than other types (GC type: 12/30(40%) vs Others:
377305 (12.1%), p<0.001). Major risk factors are severity of pectus (OR=2.88, p=0.038), Grand Canyon type (OR=
2.82, p=0.044), and Op. Date 1 (OR=4.05, p=0.001). Conclusion: Major complications were related to severe
eccentric type of pectus configuration (Grand Canyon type) and lack of surgeon's experience (Op. Date 1). Com-
plication rate was reduced with accumulation of experience and advancement of surgical techniques. The Nuss
procedure can be performed at a low risk of complications with our current technique.
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Fig. 1. Time frame of postoperative complications and applied
measures for prevention of complications. *TECH=Applied tech-
niques as counter-measure for each complication; Stab.= Sta-
bilizer, H-V=Hemo-Vac catheter insertion; 5 Point Fix=Five
point bar fixation technique; Wire=Routine use of wire in fixa-
tion of the bar. 'BAR ROT=Bar displacement; Closed circle=
Major bar displacement, Open circle=Minor bar displacement;
PNX=pneumothorax; PERIC. EFF.=Pericardial effusion; Op.
Date=Operation year; No.=Numbers of patients.
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Fig. 2. Fixation of the bar: Five-point fixation technique
includestwo points at each tip of the bar (points 1 to 4)+
Right side hinge-point fixation (point 5). (A) End-hole fixations:
two pericostal wire sutures at each side of the ribs fixed to
the end-holes of the bar, which prevent upward or downward
rotation of the tip of the bar. (B) Hinge-point fixation: An
additional fixation at the right hinge-point with pericostal wire
suture incorporating the lower hinge rib and the bar, which
provides near-central fixation and reinforcement of the hinge.
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Table 1. Risk factors for complications

Cx: All Pediatric
Risk Factors OR P OR P
Total:

Severity of Pectus* 2.88 0.038 343 0.044

Grand Canyon' 282 0.047 - NS

Op. Date 1F 405  0.001 469 0002
Bar Displacement:

Grand Canyon 15.05 0.007 2451 0.013

Op. Date 1 7.35 0.047 - NS
Pneumothorax:

Grand Canyon 5.46 0.015 - NS

Op. Date 1 4.59 0.002 481 0.008
Pleural Effusion:

Grand Canyon 5.61 0.011 7.44  0.029
Pericardial Effusion:

Eccentric Type 11.76 0.028 9.66  0.048
Reoperation:

Grand Canyon 5.27 0.026 18.97 0.001

Op. Date 1 5.78 0.013 6.71 0.021

Parallel Bar Tech 5.85 0.040 - NS

Oblique Bar 4.67 0.032 - NS

*=Grade of pectus>2 of 4, T=Grand Canyon type; T —Patients
operated on 1999; OR=0dds ratio; NS=Not significant (p >0.05);
CX=Complication.
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Fig. 3. Major risk factor for each complication. (A) Total patients; (B) Pediatric group. BAR DISP.=Bar displacement; PTX=Pneumothorax;

OD1=Operation date 1; GC=Grand Canyon type.
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