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The Changes in Lung Mechanics before and after the
Nuss Operation in Pectus Excavatum Patients

Won Sup Lee, M.D., Jin Hyung Kwon, M.D., Chun Suk Kim, M.D., Ki Ryang Ahn, M.D.
Ji Eun Kim, M.D., Kyu Sik Kang, M.D., Si Hyun Yoo, M.D.
Sun Hak Lee, M.D.*, and Soo Dal Kwak, MD.

Department of Anesthesiology, College of Medicine, Soonchunhyang University, Cheon Ahn, Korea,
*Dr. Lee’s Pain Clinic, Seoul, Korea, ~Department of Anesthesiology,
Hae-Min Hospital, Seoul, Korea

Background: Nuss et al introduced a less invasive method for inserting a stainless steel bar through
the small incision on the lateral chest wall into the pectus excavatum. This study was undertaken to

assess the effect of the Nuss operation on lung mechanics, CT-Index and hemodynamics.

Methods: Twenty patients (age 4 to 17 years) with severe pectus excavatum underwent the Nuss
operation. CT-Index (the internal transverse distance of the thorax/the vertebral-sternal distance at greatest
depression) was evaluated before operation. Lung mechanics (dynamic compliance [Cgyn], static
compliance [Cqa] and airway resistance [R.w]), hemodynamic changes (heart rate [HR], systolic blood
pressure [SBP], and diastolic blood pressure [DBP]), and gas exchange (arterial oxygen tension [PaO:],
arterial carbon dioxide tension [PaCO,], pulse oximeter saturation [SpO;] and end-tidal carbon dioxide

tension[PerCO,]) were measured before and after the operation.

Results: Cqyn and Cgy decreased significantly (P < 0.05), but R,y did not change. PaCO, and PgrCO;
decreased significantly (P < 0.05), and SBP and DBP increased significantly (P < 0.05) postoperatively.
Conclusions: It is concluded that decreased compliance after the Nuss operation may result from
reduced thoracic elastance, not to a change of lung parenchyma. (Korean J Anesthesiol 2003; 44:

633 ~638)

Key Words: Lung mechanics; nuss procedure.
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Table 1. Demographic Data

n =20

Sex (M/F) 14:6

Age (yr) 10.1 + 4.9
Weight (kg) 323 + 16.6
Height (cm) 139.3 + 29.3

+

Values are mean * SD. n: Number of patients.
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Table 2. CT Index Data

Transverse diameter (cm)

(min-max)

Vertical diameter (cm)

CT index (min-max)

(min-max)
Preoperation 2042 £ 3.28 (15.71-26.85)
Postoperation 19.43 + 3.31 (15.24-26.03)

3.78
6.55

1.58 (1.53-6.81)
1.15 (4.50-9.15)*

6.36
3.01

+

+

2.98 (3.36-12.90)
0.57 (2.23-4.14)*

Values are mean *

SD. CT Index (the internal transverse distance of the thorax: transverse diameter/the vertebral-sternal

distance at the most depressed portion: vertical diameter). min: minimum, max: maximum. *: P < 0.05 compared with

preoperation.
Table 3. Comparisons of Study Variables between Pre- and Postoperation

Variable Preoperation Postoperation
Hemodynamic Heart rate (bpm) 106.8 + 12.11 1023 + 1345
Systolic blood pressure (mmHg) 92.10 £ 7.81 105.25 + 9.74*
Diastolic blood pressure (mmHg) 5795 + 4.37 67.20 £ 7.55*
Ventilation Ve (ml) 251.08 + 143.49 254.45 + 141.62
Ppeak (cmH,0) 2240 + 2.83 2450 + 3.13*
Ppiatean (cmH20) 11.35 £ 1.26 14.10 + 1.91*
Cayna (ml/cmH;0) 13.17 + 8.58 11.90 + 7.34*
Csiae (ml/cmH,0) 26.30 + 12.82 20.99 + 10.88*

Ruw (cmH>O/L/sec) 2424 + 6.28 24.10 £ 5.19
Gas exchange PaO, (mmHg) 308.07 £ 22.81 296.07 + 30.86
PaCO, (mmHg) 3298 + 2.24 30.50 + 3.26%

SpOz (%) 99.73 £ 0.0 99.67 = 0.8
PerCO; (mmHg) 3525 + 332 3395 + 3.08*

Values are mean = SD. Vg: expired tidal volume, Ppea: end inspired peak pressure, Ppiaeau: €nd inspired plateau pressure,
Cayna: dynamic lung compliance, Cga: static lung compliance, R.,: airway resistance, PaO,: arterial oxygen tension,
PaCO,: arterial carbon dioxide tension, SpO,: pulse oximeter saturation, PgrCO,: end tidal carbon dioxide tension.

*: P < 0.05 compared with preoperation.
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Table 4. Correlation Matrix in Pre- and Postoperation

Preoperation Postoperation
Transverse Vertical . Transverse Vertical .
Age Om) diameter (cm) diameter (cm) CT-index Age (1) diameter (cm)  diameter (cm) CT-index
Ppar  -0720"  -0.559% -0.609" +0.325 0.584" 0507 20.564"  +0.125
Poacan  +0.448%  +0.459% +0.276 -0.201 +0.132 +0.140 -0.094 +0.242
Com  +0956"  +0.941" +0.596" 0215 +0.956°  +0.941" +0.567°  +0.275
Cuat +0.950"  +0.965" +0.541* 0.135 +0.927"  +0.939" +0.575"  +0.268
Ruv 0205  -0.093 -0.364 +0.277 0.262 -0.179 -0.291 +0.127

CT Index (the internal transverse distance of the thorax: transverse diameter/the vertebral-sternal distance at the most
depressed portion: vertical diameter). Vg: expired tidal volume, Ppeak: end inspired peak pressure, Ppiacau: €nd inspired
plateau pressure, Cayna: dynamic lung compliance, Cga: static lung compliance, Ra,: airway resistance. *: P < 0.05,

P < 001 compared with each matrix.

Table 5. Comparisons of Variables by Pre-CT Index

CT Index
P value
<5 > 5
Post-Pq
OS%Fpeak 23454326 2577+2.63 NS
(cmH,0)
P t'P ateau
08t pla 13.81 +1.40 1444 £245 NS
(cmH,0)
Post-Cayn
05 -dy 1358757 985+689 NS
(ml/cmH,0)
Post-Ca 2343 +1139 18.00+ 10.04 NS
(ml/cmH,0)
Post-Raw
2251 +486 2604+519 NS

(cmH,O/L/sec)

Values are mean + SD. CT Index(the internal transverse dis-
tance of the thorax: transverse diameter/the vertebral-sternal
distance at the most depressed portion: vertical diameter). Vg:
expired tidal volume, P end inspired peak pressure, Ppiacau:
end inspired plateau pressure, Cgyne: dynamic lung compli-
ance, Cyu: static lung compliance, Ray: airway resistance, Pre:
preoperation, Post: postoperation, NS: non significance.
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