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[ Abstract )

foramen in Chinese adults. Methods

Objective To discuss the multislice spiral CT (MSCT ) features and total incidence of sternal
Chest MSCT images of 2100 consecutive subjects (age range,20-91 years;
mean age ,47. 9 years) who underwent CT scanner for reasons unrelated to chest wall were analyzed retrospectively .
The axial ,sagittal and curved coronal multiplanar reformation ( MPR ) were performed to display sternal foramina.
MSCT features and incidence of sternal foramina in different sex and age groups were recorded . Results Sternal
foramina were found in 100 of 2100 patients, the total incidence of sternal foramen was 4. 8% . The most of foramina
were round ,oval located in the inferior part of the sternal body . The mean diameter of sternal foramina was 5.7 mm
(range 1.7-15.1 mm). Seventy-seven percent (77/100) of sternal foramina were together with vertical sclerotic
bands. The incidence of sternal foramen for male and female were 5.8% (59/1013) and 3. 8% (41/1087 ) ()(2 =
4.87,P =0.027) ,respectively. The incidence of sternal foramen for age 20-29 was much higher than those of other
age groups (P <0.05) ,however, the incidence of sternal foramen was not significant difference among groups of age
20-29,30-39,40-49,50-59,60-69 and >70 (P >0.05). Conclusions
4.8% in Chinese adults (males:5. 8% ,females:3. 8% ) , especially group of age 20-29(8.9% ). Sternal foramen can

The total incidence of sternal foramen is

be diagnosed accurately by MSCT on basis of its typical CT features .

Sternum; Incidence; Tomography ,X-ray computed

[ Key words)

+ 589

e FL2 BB i — R R B AR S R — R
OB AR S CA SCRRAR IS, B LA R
TE3.1% ~13.8% ' SMeiiE 3L T P a3k or
K Ar B HE RN AR 1Y, R 280 i i FLAE IR IR
I TR SRR T SR T I DR I
FESEAT IR B T R B2 BT, SR AN N L A7 A
] R RO W B s A . DR R 3 R LA A

DOI.10. 3877/ cma. j. issn. 1674-0785.2013.02. 035
fEH AL : 271000 IIARAE , 284 T Pl BEBE AR
Email ; fskzyj@ 163. com

TERT B b 6 B 2 0 v sl £ JUE A A0 40 2 Al
("7 AR S ARG AN X 2R Rl LASTEA B
7l L fiig ™ . Hi#H Z ZIE CT (multislice spiral
CT,MSCT) HEAR MY PUH L R , BUAE W] X I 344 T 227 T
T2 (multiplanar reformation , MPR) Fll =4E 15 , X W%
W B I 25 B SRAE T 26 AR S 7 3 LI 30
R R EEAE [, X 2100 1 85 P TR B MPR RIS
*Hﬁf}lﬂﬁﬂi( volume rendering technique , VRT) AR s H
H AR Rl N v i i LAY e A 38 R H S
il AEI Z TR] AR G | Ay R E A BEA P50 |



« 590+ ABIG R E I A (ML FRRD2013 4E 1 HES 7 B% 2 #1  Chin J Clinicians ( Electronic Edition ) , January 15,2013, Vol. 7 ,No.2

BREFZE

1 —JBBORE AR 2 2T R R BEAR B CT =
2011 4F 3 ~ 11 H SIS CT K 4 2100 61, ¥
BHPASRE: (1) TTMEERIE; (2) M& TR E N ER
BEAG 5 (3) M 40 s (4G A T L AR L4 ) ok
R (4) Kt H S ATIIEETCOC ; (5) 4RIk 20 %
(E) VLR, eI B A 2 0 ER CT kA H I
—Wk, HA 5 1013 #1, % 1087 6, 4E#% 20 ~91 % | F
HEE 47.9 4

2. FEE SR AR 1R
Siemens Somatom Sensation 16 JZ CT HL#EATH HLHIHE 2
BUH, AU 120 KV, AR HLUIAL 100 mAs , #E ELAR 58
JE 16 x0.75 mm, BRHE 1. 125, FH)ZIE 7 mm, 5
512 x 512, S AE R T A T A6 BT T (K15 ( Kernel
= B30f/medium smooth + ,window = osteo ) #1712 ()2
JE1 mm JZH 0.8 mm) F SR 56 )2 5 2 KME 5
B Wizard TAFSGAEEE, Jydrdd o 8 2 28 K
HAL, SR i B 3 AT IR AL MPR R e R A il T A
(curved plane reformation , CPR) iif%, JZ2/54 3 mm, )2
[EJREA 2 mm , $5 )5 2845 5 2% T A8 B B R (volume
rendering technique , VRT) Fl{% . 1T VRT KIE H HgkE
R i s o A O W) Y Y, 2 1 B
T HBRZ: Tk sesbitly, BT A EH KGR — 28 FEHE
Ui S7 e B, A 9] S5 A - o 2 TR (A OIR AL
MPR JEAR{7 CPR Fl VRT) $4 % 1% 5] PACS 177,

3. VL 7E PACS L —# EIRERITAT—4
R A B 0 2 ] %o g - ) 20 PR A T RN R
el e FLRAFTE 4 B I X A 2 e - 1 i ) 4+ AR
AR5 PSSR 24 BRI WA — S P R s
BRI, XA M B LA B0 S B LI AL
BHE  WEREE LN KRBE R ER) FLNE R (CT
{BD) , WS BfL ] FEIRRAE

4. G5 HT R SPSS 16.0 Gt 4k i A7
3T, P <0.05 AESAGIHFEXL, BlzblgaEl
AR PR P DU S 3R J7 R 36 AT 0 A, AN TR) 48
B 2E S iy PG K AR R LR AT x B3R D7 K 36 ok
135347,

5 R

1. LAY & A 3R DL KORTRIPE R A & A R
2100 bt % SR 5L 100 1], Sadk & A= 2k 4. 8%
(100/2100) , 100 il EfLAZ K& FEAS[FIARS 150 a]
AL 1, B LA 2558 5.8% (59/
1013) F13. 8% (41/1087) , Btk K ERm Tath(x =

4.87,P=0.027), 20 ~29 % 30 ~39 % 40 ~49 % 50 ~
59 % 60 ~69 %170 % L b A4 2H M B FL K % 0
RO, EIRANAM B RN ER A ST EE X
(x =15.694 ,P=0.008) , 20 ~29 % 4E 4% 41 i B LY
KA AT AL (RY S AL B s fLIn kA%
(P<0.05,%2),1m)5 H4 (B30 ~39 % 40 ~49 %/ |
50 ~59 % 60 ~69 % F170 % L AR 2 [R5 FL
KR ZE R TGFE (X' =4.54,P=0.978),

K1 BE LA RIEA RIS AR 2H 1) 704 LA (% )

AR ZH BHERER LHERAER RRE AR
20-~29%  11.3(20/177)  6.3(10/159) 8.9(30/336)
30 ~39 % 4.3(6/140) 3.0(5/165) 3.6(11/305)
40 ~49 # 4.5(6/134) 3.1(5/163) 3.7(11/297)
50 ~59 % 4.4(9/206) 3.2(7/217) 3.8(16/423)
60 ~69 % 5.0(8/159) 3.6(6/167) 4.3(14/326)
70 % E 5.1(10/197) 3.7(8/216) 4.4(18/413)

#it 5.8(59/1013)  3.8(41/1087)  4.8(100/2100)

T2 20 ~29 BAFERALS FADAF I A B -FL& A R A UL

AR 21 5 Vel P
20 ~29 ¥ 530 ~39 ¥ 7.563 0. 006
20 ~29 % 540 ~49 % 7.105 0. 008
20 ~29 %550 ~59 % 8.710 0.003
20 ~29 % 560 ~69 % 5.727 0.017
20~29 %570 AU I 6.452 0.011

2. WEfLEY MSCT FFAE . 100 8 &fLE R HL A,
PEFHE AR N AL (1 ~6) , T—BEFLA T
WA E i B b S, LR EIE (B 1,2) |
BREE (Bl 3 ~5), K& 1.7 ~15.1 mm, ‘13
5.7 mm, <5 mm 44 >, >5 mm H <10 mm 39 />,
>10 mm 17 4>, WEFL E 7l B o7 o] AT b 28 %
77 BI(E 3,5), ¢ 77% . BaEfLihZmshsEfb (& 3,5),
L ENE T (8 6) ,CT {H%0h - 131 ~ —98 HU,

Wi
DB RN B X 2 7 A HE sl BL CT IR fiy
EAGA AT A BRI, Xof i1 25 09 B R (s DA 4
RINE, Bl MSCT $ AR K Jim A PR 19 % J | 1R
Mo 1R Mo B AT A S B PG AN EAE R AR
FIRT FRT S A Y5 BT Sl 7 M6 B 140 A ) 454 T L % 52 0 %



FaEIlm R EE IR Ze 25 (B R)2013 421 A5 7 &5 2 #1  Chin J Clinicians ( Electronic Edition ) , January 15,2013 ,Vol.7,No.2 + 591

TR, MR EAA — 0 Hh A IR CT 2
— 21 b SR AN R R B — R A )2 T s )2
Ifil, 454 MPR F1 VRT AT 385 B S 73 Ji B 78 25 sl i )
Apg
1. MaEfLeY & A2 0T I E LR & AR E A E
HGE  BEERERRA(3.1% ~13.8%) ™, k%
BT SR IE R T P R L G CT R i AT
Moore %' Xt 2016 177 46 NFERIFSE % BRI B FLAK A2
N 6.6% ,Cooper 2 T IAEAY P A AFE & 21
W5 FLI & A 2R 6. 7% . El-Busaid 25" X} 25 H i [
FE Y 80 I JE W B A B IF 52 &30 T 11 11 B £
W EfLA RN 13.8% , X HREES N IEME L L E
RIRAE e = 1, (HEREAR B #1000 17128 16 HE
CT AT A Yekeler 25 15 H B FLEG & 2R
4.5% ,M7E 1053 i fg# 2 HEMR e CT a1y 8 345 v
Tshii 25 oM i £L B 2 A R ARE g 3. 19% , ABFSE 3
T 2100 FIHGH MSCT A5 2r , 45 5 27~ B -E FL Ik &
AR 4. 8% W T Yekeler S5 [4HGH

FEI A SC Ak 12 38 B FL 0 e A R P Y 22
S SRTAE E AL R LR BN 5. 8% , 4t
PR 3. 8% MERIMINZE T HA G FE X, JREHET
WA RS RGE B LR AR S AR A e, AR
WFFEH , SAAE R 4L B P B fLAY & A R e T4
P T B 4,20 ~29 BRI MEfL R AR T
HAAFEWSL , 552 K 5253 0 11.3% F1 6.3% |, &
FLEA AR 30 ~39 BAF R A AR, B & a5k
4.3% M 3.0% , 30 % LI W4ERe 4, Joig 5 4o, i
B R ERILTF 22— P58, BRARKERA N K
A RIS ANR BTG T2 LR 25 5, i nT 0L &
FLIY & A= S5 i 2 A 1 R T I AT 36 5 1 e L
B, WASHIFSE B SR: ,30 ~39 % B fLIM 4R
AR B

2. M-EFLEY MSCT 30 . i FLis % Bk, 200 F
WA R ABRSE T, 100 0B ALl th k| %

A I A9 B L ASE T A R R R v R X
Waer fLIL PG A, S G hgi Ak, £L N IR 7 AU 5E | iy
JETCETEEE 35 B B B R (N e g
JU9RE ) ANHESE N B E LI AR 3 R 5.7 mm, 9
1.7 ~15.1 mm, X5 Yekeler %[2] MBI 5T 25 3 (-1
5.5 mm,JfH 1.5 ~15.4 mm) JeA—B, By -
T3 T 75 0] WS e KA AT — B AL I 1 T
HILRA %, Xl R 2 e o EmE )RR T
AR

3. W FUAG S A R 3 S« iy L2 M i 221>
e AN S A A WA R H e TTAE AR Y, 29
MSCT {58 & B, T CT (SR gk, AR
FEAE N H] MSCT X & FLAEAT VP4, FAT TR 58 10 32 2
H A2 A oh A i PR B 7 CT A A 1 AT g
BALRAERRIIIE . T2 B2, TR S B 2
Ve J (R v 3 0 MR 1) RS MR 7 e PR 6 U
R BN FLIOFERE ", D R FLIA R R,
SR BEAEAR A AR AT BB 15 AN B LT A fi
BN

ZE TR, BB AL SR R AR 4.8% ,
PE(5.8% ) i T &Pk (3.8% ) , JLHIE 20 ~29 % 4R 1%
A, HRAFR IR 8. 9% , MSCT A4 B LAY HL AL %
B, AR HERR 2T,

s % X o

(1] D&, A%, Bk, % 2R8I CT )5 b2 H R BRI
AR S W PR AR 222435 ,2011,30,:79-81.

[2] Yekeler E,Tunaci M, Tunaci A, et al. Frequency of sternal variations
and anomalies evaluated by MDCT. AJR Am J Roentgenol ,2006,186 :
956-960.

[3] Moore MK, Stewart JH, McCormick WF. Anomalies of the human chest
plate area. Radiographic findings in a large autopsy population. Am J
Forensic Med Pathol 1988 ,9.348-354.

[4] Cooper PD,Stewart JH,McCormick WF. Development and morphology
of the sternal foramen. Am J Forensic Med Pathol ,1988 ,9.342-347.

[5] El-Busaid H,Kaisha W, Hassanali J,et al. Sternal foramina and vari-

ant xiphoid morphology in a Kenyan population. Folia Morphol
(Warsz) ,2012,71:19-22.



. 592 ABIG R E I A (ML FRRD2013 4E 1 HES 7 B% 2 #1  Chin J Clinicians ( Electronic Edition ) , January 15,2013, Vol. 7 ,No.2

Ishii S, Shishido F,Miyajima M, et al. Causes of photopenic defects in [9] S5z, Firk, FEE&E, e ZJZWEHE CT KBl £ % 1 ® 42
the lower sternum on bone s(:imigraphy and correlation with multide- [ﬁ?ﬂ@%ﬁ”} E/‘Jﬁl\ﬁ [ J/CDJ . ':F‘ﬁélllrﬁ ,_7]5 = Uﬂi% & JHL TR ,2011,5:;
tector CT. Clin Nucl Med,2011,36:355-358. 881-883.

Saccheri P,Sabbadini G, Toso F,et al. A keyhole-shaped sternal de- [10] Fokin AA. Thoracic defects:cleft sternum and Poland syndrome. Tho-
fect in an ancient human skeleton. Surg Radiol Anat, 2012, 34 . rac Surg Clin,2010,20.575-582.

965-968. (Micks B 181:2012-09-26)
Battal B, Karademir I,Bozlar U, et al. Isolated complete congenital (ﬁléﬁfﬁ e
sternal cleft in an adult; MDCT imaging findings. Br J Radiol 2009,

82.€202-203.

KAEE BAMEILARAEAER S Bk CT RIA[J/CD]. 406 R EF & & & F 5 ,2013,7(2) :589-592.



