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Long-Term Evaluation 10 Years After Surgical Correction for Pectus Excavatum in Childhood

Toshihide ISHIKURA, Masaki NISHIUCHI, Mayumi SHIMIZU,
Takamasa ONUKI and Sumio NITTA

Department of Surgery I (Director: Prof. Sumio NITTA),
Tokyo Women's Medical University, School of Medicine

This study evaluated the effects of surgical correction for pectus excavatum, specifically sterno-
costal elevation, on the degree of improvement of deformity and on lung function. Lung function was
tested 10 vears after surgery on 76 (57 male and 19 female) patients. Ages at surgery ranged from
3to 15 with a mean 6.4 = 2.6 years. Ten years after surgery, the severity of depression was improved
in all patients except ten (86.8%). Thirty-three (43.4%) of 76 patients had a vital capacity lower than
80% of the predicted value. But an average % VC of 80.7 + 12.7% was obtained. The mean value of
forced expiratory volume for one second was 89.9+ 6.6% and obstructive change was not detected in
all patients. Dico was 96,5 + 15.6% and AN, was 1.10 = 0.71. Diffusion capacity and gas distribution
were both good. No significant change in pulmonary function at 5 and 10 years after surgical correc-
tion was demonstrated. We concluded that surgical correction for young patients with pectus exca-
vatum produces excellent cosmetic results and does not affect long-term lung function.
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Grade Preoperative Postoperative
Tk 518K

0 0 53

| 0 13

1l 27 10

1 49 0

1 MFHT &R 10 4 B O REME D 2L

R, HAZREMA % L 2 72 Marfan fEBEE, B
L URE X mB AR 2B 76 B (B 57
LM 19 B, FATRRERRIL 3~15 3%, T 6426
) ERRE L. WEE GERME) & LTl
HIFRMTEE B & ORI ER DT R D T4k 14 10 48
FEMBIE DAl & XIS U 72 IR Haai i 8% 73 1, 48
i 13~24 (F39 16.8+3.3) BROMitEAEMAE %
Wz, X 7ANBRIER TR 5 AERERE I b IR
BEARAS % W17 L C W7z 18 B2 W Tk A — )
D35 B I B BESE B D LI O W TRET L 7.

2. F&k

FAMBE B & X MEEME G A & & 72 Y%
FZOWRSEEZ HV 72, KM% v b 01 Grade
0 & L, Grade I iZ=MilM% 38 2 20U 0JE 8
DRNDH D, Grade 111 LB RGN 255 < O D
FEHBDH BB D, Grade T IZFEFASE 1288 Lo
DIEHBDE L\ D, Grade IV IZFBERMEBO g &
WNHHDHEERTEICET 23D TH 5. JFROMN
HIFAMEE 1Z Grade 1127 %1, Grade II1 49 B1C3 -
7z, F 7 BREE O AN AT R V1 EE 1 Grade 11 37 1,
Grade ITI 36 I T&H - 7.

PRI YR O/NRICHT 2 EEHR CH 2
EEMTH B, bbb, BIMKEL N7
MEEETUBEL 0L, hEGE2EFICES
TRBEL, RSB L OB OTEMEE 5L L,
BERE ZORT L. YBRO%, FREhof
BREeReL, WREIWEEEGICE TSN
PHETELEL, FME®EBRT 5.

FEIER)RAATRT & R U KR EE O B bR 4338 C 3R 4
L, FM#EE LT Grade I LT O3
MR DREB % SEIERY R BT & H) 58 L 7=,

F1 4k 10 £ H oI RE

Measurement Bl%L

(% predicted) value

%VC 76 80.7 £ 127
FEV10% 76 899 £ 6.6
%FRC 53 80.1 £ 186
%TLC 53 819 + 144
%RV 53 107.2 = 321
%RV/TLC 53 1322 + 237
%DLco 53 96.0 + 156
ANz 53 1.1+ 071

MEOR B BB %€ 12 1d, Chestac 25 3 X O Chestac
33 (Fx X M8, H30) 2RAL, BERZEA
TiTo 72, MPIRBERERE B OBEMIX, NEOTFH
RICL D2 TFUMEICH T 2%FRE L, FHE 4=
BFAETRL.

M Bl 5 B AR E 13 R — E B @ B B paired t-
test, MO LB unpaired t-test % HV TV,
p<005 ZHEL L7

®w R

1. BEMHR

10 EREBHEDOFIER R, #% Grade 0 ARG
Grade II 27 B 22 %, #i#7 Grade IIT 49 #1 & 31
BIDOFT 5361 (69.7%) L, #HitgFEIMEE Grade I 1Z
W8T Grade IT 3 B, #5787 Gradelll 10 Bl 5t 13 41
(171%) & Tl 86.8% DRIF LR A/ SN,
AT Grade I1 @ 2 fEBI & Grade III @ 8 FEFI D &
1081 (13.1%) 12#5% Grade I OFREMAE & 7»
7%, BRI Ri#2 & b Grade II TEALASH S h
BTz 2B 2 BEWENRDOONTEY, Ep
LzBliERonzdhro7 (1),

2. MPORi%EE

Mtk 10 FEE OB O R CTIIIHER (%
VO 1 FHETRS L, 807+127%, &fiKE
(%TLC) 1E 81.9*144% & IE% TR CEWEIC
HY, REE (%RV)1X1072+321% & R
%R 7z. 18E (FEV,%) 13FH T 899
166% EBIFTH 7. —BILRE B (%
Dico) 1% 96.0£156% THEEED BIFICE T
Wiz, E2—REIFRECHE L7z AN, 1X 110+
071 EHAFAIZREFTH -7 (F1).

% DIEFITHRS & 3361 (434%) At tkmes
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E (%VC<80%) # 2L TWias, HEEESE
(FEVL%<70%) % 2 L7z e b o 72 (K 2).

HREREEZ 2 UEGORME L, #arER
58 Tld Grade IT110 81 (37%), Grade I11 23 %l
(47%) T, MWitkkaME Tid Grade 019 51 (36%),
Grade I8 # (61%) , GradeIl 6 % (60%) & #l7Hi
Bl bRRMBELGEELEMNICES ENND o 72
(%2).

MED%VCIZOWTHRI ORI & OB
T, AT Grade I # 82.2+134%, i8I Grade
I180.1+125% L EEE%R L (M3), ik Grade
0% 834+125%, Gradel # 73.7+11.3%, Grade
I 769+127% T, Grade 0 # & Grade I #127
BRONTA, WMORMICHIENEBEEZL D
Lrots (X4).

FR OIFEBEREN DB D W TIX Grade 11,
Grade 11T O &7 7 B R 2 B850 COMH B & 7 AT
HOWB T, Grade II T%VC, %FRC, %TLC,
%RV THEZMNAON (K3), Gradelll Tld%
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VC, %FRC THEENRD LN (K 4).

e 5 4R LA 10 FEBE & DB T, %VC
THEML723D ETLADDOMIEZRKTIES
DEVDH oS DDFETHEEZIIRDONL
o7z, FEV% BEIEFTOEADOL R D
BEL BEHMCAEBEEE R o772, %RV %
FRCIZWFN LML TW - HERICAEEEIZ
wirolz. %TLC, %D THWTN I FEER
BOOLNLhrol (K5).
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Preoperative grade of deformity

3 MTATRAMIEE & Mtk 10 £ D% VC OBk

T2 AR OREMBR TOMHMERE (BVC < 80 %) % 2 L EHHK

Preoperative

Postoperative degree of deformity

degree of Total
deformity 0 il
il 6/22 2/3 2/2 10/27(37%)
il 13/31 6/10 4/8 23/49 (47%)
Total 19/53(36%) 8/13(61%) 6/10(60%) 33/76(43%)
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®3  WHIFRMEE Grade T O#Hi# 10 F7F & Flh, FAMBEOMIE L2 RI#E &

DR RED g
Measurement #%  Postoperative #1%  Nonoperative p value
(% predicted) group group
%VC 27 822 = 134 37 98.8 + 20.7 p < 0.001
FEV16% 27 910 £ 57 37 908 = 66 NS
%FRC 20 820 = 187 19 99.1 + 245 p <005
%TLC 20 83.1 = 146 19 976 = 218 p < 0.05
%RV 20 1030 = 349 19 137.3 = 50.7 p < 005
%DLco 20 999 + 199 19 954 = 196 NS

®4  WHETKEMIEE Grade IO 10 45 & i, FRMEONIE L #RIEE &

DIFFHERE O g
Measurement Bl%  Postoperative 1%  Nonoperative p value
(% predicted) group group
%VC 49 80.1 = 125 36 89.7 = 231 p < 0.05
FEV10% 49 899 = 7.1 36 932 £ 54 NS
%EFRC 34 79.0 £ 187 21 918 = 200 p <005
%TLC 34 815 = 14.8 21 869 = 17.1 NS
%RV 34 1104 + 31.3 21 1259 + 389 NS
%DLco 34 935 = 127 21 1009 = 27.3 NS

x5 VCoOMEFAK

WL ERGR MR FH
AH W 6~12 M 340 x Ht — 2487
F 343 x Ht — 2,609
& k19 13 M (140 x Age — 1.20) x Ht
F (170 x Age — 6.70) x Ht
£Ew® 14~17 M (048 X Age + 17.18) X Ht
F  (Age + 310) x Ht
Baldwin® 18~69 M (2763 — 0.112 X Age) x Ht
F (2178 — 0101 x Age) X Ht

Ht(FR) ' cm, Age(fE#h) #.
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