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Abstract : The xiphoid process, located at the inferior end of the sternum, is a protruding structure that exists as
cartilage during the prenatal period and undergoes ossification during growth, exhibiting morphology. This study
aimed to elucidate morphological classification and anthropological characteristics of the xiphoid process in Korean
cadavers. A total of 125 formalin-fixed adult Korean cadavers (81 males, 44 females; mean age at death, 78.5+
109 years) were examined. The xiphoid processes were classified according to Xie et al’s method. The oval type
was further subdivided into four subtypes (L, S, LS, and SS) based on the number and size of foramina. In addition,
atypical variations were identified. The oval type was the most common (40.0%, n=50), with subtype frequencies
of L (24.0%), S (14.4%), and LS and SS (0.8% each). The pointed type was observed in 33.6% (n=42), and the
forked type in 23.2% (n=29), comprising the common-stem type (21.6%) and the completely bifid type (1.6%).
Rare variations included absence (0.8%), trifid hook-shaped (0.8%), dorsal deflection (0.8%), and right deviation
(0.8%). These findings provided anthropological characteristics of the xiphoid process in Koreans and contributed to
valuable baseline data for forensic identification and clinical applications, including clinical field.
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A%ste] Z4=7])2%  (xiphisternal joint) FAgtH o] =
A2 A F7tol ot g3EE A7 Boev A =2
o, 57| AA= do|- Fef - oA FRHe tF
Heloh1].

ZE7]= Sdol vjZ-2 (rectus abdominis)Zt Bi¥lZ
(aponeurosis of external/internal oblique)©], HH &
2l &At(diaphragm)©] 213 F2ste] 55 A FA%
35850 Toista 9Jow, 1 9 772X (transversus
thoracis), ZHH|ZHE7] Q1) (costoxiphoid ligament)7} 215}
of 7h&at viE 2o 2 AAskar Qith2).

4E7= Gt ez HolA|ut Tt ¥olrt By
dot. Ao s F4 (bifid), A2 (trifid), 2312 F
(hook-shaped), Z ¢ (deflection), A< (absence), WHE
(unossified) | oM [3], Z2E7] W &2 FH F9o v
Efb= 1 (foramen) < A3 WA Zdioly 24§39t
A2 FAYgTH4]. o] gt Hol= WA Al B
Hog oEAY, JGH Ale Al A7) &4 EE
o, ogta o g oA FHolu LR EF5H
ARL 8ol EAE & 4 ot wEkA ZE71Y 24 o
Fd1t B4 ol elof gt At olsi= 9 2 WY
g} Hopol| A B4=Hor}(3].

I EFsta SHollA ZE719 FEjshs Wolg
AAR Lz BEA A= A9 B v glot. F¢oA+=
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7] dANA AAHSE A S L, Yekeler 5[6]°] E7]
9l 1,000 tjAeZ MDCTZ Ut g, WA FAL,
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7Y 738 = AAHLRE E7sIA Xie S[712 T
A4l GRS EZoRE 0435S o2 et CTE B3t
of 25719 Fejet FYY AR 7S AT 2,
Feluke gie 2 3t siRety d7s &)
Boruah S[8]%= ¢1=21E A& CTE E3) et g3
FHE 71EstA o, o] FA] AFAEE ol & HEs] B

FA= 3ttt
oEh 2 AFe e 9 oshdEdstdel 715d
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5}
= AlE ez ZE719 FHE Xie 5719 &7

ol wheh BRI A AWATHY SHL et
w3} s},
MHE L
1. 947 Xz

7849+£10.94A) & 125 (A 817, o7} 44712 A Aloj

Table 1. Gender and age distribution of Korean cadavers (n=125)

Gender
Age

Male Female Total (%)
31~40 1 0 1(0.8%)
41~50 1 2(1.6%)
51~60 2 1 3(2.4%)
61~70 16 4 20 (16%)
71~80 32 10 42 (33.6%)
81~90 25 15 40 (32%)
91~100 4 13 17 (13.6%)
Total 81 44 125 (100%)

*The data are presented as numbers of cadaver (percent).

A A &3t ZHE7] (xiphoid process)S AN & dtglod, W
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Fig. 1. Schematic classification of xiphoid process. A: Type I, oval type. B: Type II, pointed type. C: Type III, forked type.
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Fig. 2. Schematic patterns of the xiphoidal foramen according to its size and distribution. A: Pattern L, a single large foramen >5 mm. B: Pat-
tern S, a single small foramen <5 mm. C: Pattern LS, a combination of a large and a small foramen. D: Pattern SS, two or more small foramina.

7 smm ool Bl B 79, S 432 S mm wgre] g
SPS EURREE L EFE P EROES SR
B, SS 99 29 90| 27) ol ZAFHE Yehz Y

3ttt

o|Qlo| = ZE7]2] A< (absence), A2 ZE ¥ (trifid
hook type), 5% %% (dorsal deflection), £.2% 2|23
(right deviation) 5-¢] H|AF A2l Fel= == 7] Z50ct.

3. 84 24

BE =7 242 IBM SPSS Statistics (Version 21.0, IBM
Corporation, Somers, NY, USA)E o] &3} 35}t Z+
=719 FH| ExZE 7|&FAE o] &3 Hlzel wiEgm g

ersieint.

2 o

Z12579] =2l AlAlolA &3 4579 FHIE 24
8L, Al 7HA] o] B IHEE Itk (Fig. 3).

7P E51A wEE FHl= ol de BEE (oval type
with foramen) 2.2, 507-(40%)7} JZ = 31, W= (pointed
type)©] 427L(33.6%), 33 (forked type) 297(23.2%)
2 W= A th(Table 2).

AlE FEE2E Be3dA LY (RS 5 mm o] of
& 7)ol 3074.0%), S(AZ 5 mm wgke] 27 7)
o] 187(14.4%), LST (N 73 23 749 Ht SS
P (&g 79 270 ohH2 42 171(0.8%) 1A A=
(Fig. 4).

3Z 33 (forked type)oll A= ¥5%7]% (common-stem
forked)©] 274 (21.6%), A FZHEH (completely bifid)=
27-(1.6%)TH(Fig. 5).

ol9o|= ZE7]|7} AEH % (absent xiphoid)= 17
(0.8%)0l|1 A EHl=| 9, Nz 231 8) 3 (trifid hook-shaped)
17(0.8%), 223 9] = F=E 257171 55 7Y (dorsal
deflection)®| o] 9= FE| 17(0.8%), Z1e] BYo g 2=
7o) B2 REe Foul B HES 02E A (ight

deviation)©] Q)= FE|E 17-(0.8%) T2 I ch(Fig. 6).
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Fig. 4. Cadaveric photographs of the xiphoidal foramen patterns. A: Pattern L, a single large foramen >5 mm (arrow). B: Pattern S, a single
small foramen <5 mm (arrowhead). C: Pattern LS, a combination of a large and a small foramen (arrow and arrowhead). D: Pattern SS, two
small foramina (arrowhead).

Table 2. Frequency of xiphoid process types according to Xie’s classification

Sex Type I Type II Type 11 Others Total
Men 26 20 32 3 81
Woman 16 9 18 1 44
Total (%) 42 (33.6%) 29(23.2%) 50 (40%) 4(3.2%) 125 (100%)

*The data are presented as numbers (percent).
**Type I: oval type. Type II: pointed type. Type III: forked type.
*#*QOthers include trifurcated hook-shaped/dorsal deflection/right deviation.
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Fig. 5. Cadaveric photographs of fork-type variations of the xiphoid process. A: Common-stem bifid type, with a shared base dividing into
two projections. B: Completely bifid type, showing two distinct projections without a common stem.

A

Fig. 6. Cadaveric photographs of morphological variations of the xiphoid process. A: Absence type, showing complete absence of the xiphoid
process. B: Trifid hook-shaped type, with three branches forming a hook-like appearance. C: Bifid with dorsal deflection type, in which one
branch is dorsally deflected. D: Hook-shaped with right deviation type, characterized by a narrow proximal portion and rightward deviation of

the distal end.
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308 WL, A, mxiE, utmEt 0|2, 28, uHEE
Aol ddF ol 62.6%, TPl 32.8%, NAHF=
4.6%% R1E oY} Ao E £33 (forked type)S &
T2 ERSHA] AL, YA Ho| FollHe T HEF(devi-
ation)?] 654%= 7MY w2 RIEE Bt £ dAtolA +
5O WYEL 40.0%=, A=Q1(17.5%) [8]°]H 12|28
(30%) [111Ec} =31, 59 MDCT A+9 57.7% [7]1Ech
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