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— Abstract—

Surgical Experience of Funnel Chest
Byoung Hee Ahn, M.D.", Sun Hur, M.D.”

This study is a review of the early postoperative results in fifteen patients who diagnosed
funnel chest and underwent the corrective surgical procedure by the sternal turnover(STOQ)
or the sternocostal elevation(SCE) between January 1988 and February 1990. Thirteen among
fifteen patients were male. Early eight patients were corrected by the STO and late seven
patients by the SCE. Cosmetic result was excellent in one, fair in five, poor in two patients
who received the STO and excellent in all patients corrected by the SCE. This unfavorable
postoperative result in the STO group was due to the protrusion of inversed xiphisternal joint,
the depression along the rejoined costal cartilages and foreward tilting of the distal sternum.
The lower vertebral indeces measured on the lateral chest film were improved pos.operatively
from 0.4240.08 to 0.3030.05 in the STO group and from 0.3140.05 to 0.2440.03 in the SCE
group. There was significant improvement in lower vertebral index in both groups, but it was
difficult to compare the postoperative improvement between groups due to the different
preoperative status., In the SC% group, the funnel index and the degree of depression meas-
ured on the computed tomography were significantly improved from 5.2941.72 and 3114
0.71 to 2.7740.46 and 1.63+0.19(P<0.05), but there was no significant change in the degree
of flatness postoperatively. This results suggest that sternocostal elevation is more cosmetic
procedure than sternal turnover in children and in young adolescents whose funnel index
measured on the computed tomography is low,
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Fig. 1. Measurement of the degree of depression,
flatness and symmetry, funnel index and
sternal angle on the CT in case 3. Depression
degree=C / A, Symmetry degree=C /B,
Flatness degree=A / B, Funnel index=D/ A,
Sternal angle=¢g
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Table 1. Age and Sex Distribution, Operation Name
and Chest PA Findings

Case Age Sex Op name M. Shift  Scoliosis
1 17 M STO + 5
2 11 M STO + 6
3 19 M STO + 20
4 9 M STO — 9
5 8 M STO - 10
6 14 M STO - -
7 7 F STO + 10
8 4 M SCE + -
9 15 F STO + 9
10 14 M SCE - -
11 8 M SCE - -
12 8 M SCE + 3
13 4 M SCE + 19
14 11 M SCE - —
15 7 M SCE -~ 3
Legend : M, male ; F, female : STO, sternal turnover

. SCE, sternocostal elevation ; M. Shift,
mediastinal shift.
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Table 2. Vertebral Indeces and Humphery Results

Case UVl LVI CI
Humphery
Preop Postop Preop Postop Preop Postop Result

1 0.35 0.30 0.49 0.35 1.67 0.93 Fair

2 0.31 - 0.31 - 1.09 - Fair

3 0.28 0.32 0.46 0.36 212 119 Poor

4 - 0.31 - 0.24 - 0.62 Fair

5 0.32 0.30 0.28 0.24 0.60 0.67 Fair

6 0.21 - 0.30 - 1.22 - Poor

7 0.37 0.38 0.38 0.27 0.97 0.59 Fair

8 0.24 0.25 0.25 0.21 0.96 0.74 Excellent

9 0.36 0.31 0.49 0.29 1.35 0.69 Excellent
10 0.25 0.25 0.27 0.25 0.80 0.72 Excellent
11 - 0.32 - 0.27 - 0.64 Excellent
12 0.33 0.30 0.35 0.27 1.12 0.88 Excellent
13 0.27 0.26 0.38 0.22 1.39 0.76 Excellent
14 0.22 0.35 0.29 0.28 0.88 0.68 Excellent
15 0.24 0.27 0.29 0.23 1.15 0.60 Excellent

Legend : UV, upper vertebral index ; LVI, lower vertebral index : CI, configuration index.

Table 3. CT Findings

Case  Degree of Depression Degree of Asymmetry Degree of Flatness Sternal Angle Funnel Index
Preop Postop Preop Postop Preop Postop Preop Postop Preop Postop
3 330 - 0.97 - 048 - 0 - 69.0 -
4 - 177 - 0.95 - 0.70 - 18 - -
6 3.10 1.39 1.06 1.06 0.58 0.53 3 0 5.30 2.61
7 6.25 - 1.03 - 0.52 - 21 - 12.00 -
8 3.00 - 0.90 - 0.62 - -8 - 4.86 -
9 344 2.42 0.97 1.03 0.56 0.52 =5 0 6.11 467
10 1.89 1.26 0.94 107 0.80 0.67 29 0 2.37 1.87
1 317 - 1.03 - 0.56 - 39 - 5.67 -
12 355 1.77 1.04 110 0.58 0.61 11 5 743 311
13 4.00 1.63 0.92 0.96 0.54 0.53 -3 0 6.09 2.92
14 3.18 1.72 097 1.06 0.54 0.56 73 7 591 3.06
15 292 1.79 1.00 1.09 0.65 0.62 20 5 450 2.89
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Fig. 2. Protrusion around the xiphisternal joint(white
arrow head) in case 4 corrected by the
sternal turnover.

Fig. 3. Protrusion around the xiphisternal jint and
depression along the costal cartilages fixation
(white arrow head) in case 6 corrected by
the sternal turnover.
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Fig. 4. Anterior tilting of the sternum below the
sternal wiring(white bar along anterior border
of the sternum, and white arrow head) due
to depression of the proximal part of the
distal sternum. This 14 year-old boy was
corrected by the srenoturnover, and postop-
erative result was poor.
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Fig. 5. Comparision of the preoperative and postop-
erative CT findings in case 3 corrected by
the sternocostal elevation. Funnel index was
significantly improved from 7.43 to 3.11
postoperatively, and postoperative result was
excellent. Postoperative CT checked 8th
postoperive day shows normal findings except
anterior mediastinal heaziness suspected to
fluid accumulation in dead space.
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