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The most important factor for breast augmentation is to
dissect the accurate size of implantation pockets. This study
was performed to investigate the anatomical association of the
pectoralis major muscle(PMM) with the female breast shape for
improving the success rate of mammoplasty. This study
included 60 women(120 breasts) in their twenties to thirties who
were imaged by CT between September 2006 and December
2007. On reconstructed 3D CT images, 6 points in the area of
the PMM were selected as fiducial points, and the PMM contour
and the correlation of the PMM with the nipple were analyzed
using the imaginary lines connecting individual points. As the
volume increased, the lateral and inferior borders of the PMM
moved to the superomedial side from the nipple. As the ptosis
degree increased, the density became lower, and the lateral and
inferior borders of the PMM moved to the superomedial side of N
However, there was no significant correlation =
between age and PMM contour. The results of this study "
suggest that the PMM contour may change according to the
volume, ptosis and density of the breast. This study can provide
objective information for breast surgery, thereby increasing the

the nipple.

success rate of mammoplasty.

Applied Anatomy of
Pectoralis Major Muscle:
Surface Anatomy Related
to Female Breast

Jin Han Kim, M.D.,
Dae Gu Son, M.D.,
Tae Hyun Choi, M.D.,
Jun Hyung Kim, M.D.,
Ki Hwan Han, M.D.

Department of Plasic and
Reconstructive Surgery, School of
Medicine, Keimyung University,
Daegu, Korea

3ho] A /K].E]—H =

Address Correspondence : Dae Gu Son,
M.D., Department of Plastic and
Reconstructive Surgery, School of
Medicine, Keimyung University, 194
Dongsan—-dong, Jung—gu, Daegu

Key Words: Pectoralis muscles, Breast, Regional anatomy, Surface

anatomy

Bl st 2

E3 e el Sevet o 4E Aol
= @o] Z7beka gl e EEe 4

o F8% Fobrt FUT 53] vk 717

o @ o}io] HolLbaA Rulv} AL e ofe)
A ez stojshe sl SR
M FRT PR S H o] A
9] Apale] Buls) of el ghulg et

Received August 15, 2008
Revised August 28, 2008
Accepted September 2, 2008

700-712, Korea.

Tel: 053) 250-7636/ Fax: 053)
255-0632 / E-mail:
handson@dsmc.or.kr

=

o [0 my
Lo

A

Lo

x
D)
rQ oo
[ rl
AL
% %
L
o2
A
_(‘){_L
X
v
rlo
ol
o,

ol
R
( \j?l_"
Jz o
N ST

o
rlo
i
_E
Ll
f
-
> Rl
o
)
o
RURR=)
ofy
ko
Off
poy
ok

o
i
&
2
S ool
rl
1o,
>
=
o
é‘é
e
9%
o
-
o BN
2 o
=
= X
=% ool o
3
AN,

bale) shel ot A 919le B, A



105

PPN FRF Tl Bhet AT F, 7Y §7)
(mound)st -Folut 2] 907k obel g} of
| AR ARRATL YA S B ATE 9
Slck. ek ohjel fge) meke e 2719k 4R
A%, HaE A% B3t 2L ol b 54

AAEE o)yl ATE Fal fdel ole KAl u
& Uit g gk ERset Auge it
Watel, 7% ARE ATFOZA el Ak
PP AR YBEE olad bl

7k ad

2006\1 9€ol|lA] 20073 12 Alelel 64 channdl chest
dynamic CT(Somatom Sensation 64, Siemens, Erlangen,
Germany)=S <3k 20, 30t)o] A <o) HIE=T}

AL

2 39, o]5e] A8 20-3942 H 30848
oh S el BEQ, dulM 24, Sgoz A%
TR, WA £E Bl R 4R 201§
o mopol AHAQ FHL WA 5 e ABE K
Zdle Adstgdon, AFHREEY JPA B4
o ApAZE vhEA e, ARG Wele] BEg ol of
o] AX) e A%, Ao] WolA Jgo A3 o
go] Waks] wold ek 49w Aslssr)

CT ¥]E o] &% 2D chest dynamic CT A4S
‘Leonardo Work Station'el] 31+ ‘Inspace 4D soft ware'
s 59 TS ARESte] 0.6 mmo] ¢k dH
S WEo] dATtstarat sk ddxAo] o AldsiAl B
A g JEF SITE 18] I, A, 53
S AEA AT CTES Al b= AA

A re wot Y8t S 900 g Aol A
AEAE 73] HYRE &8 28 AHE FHA

o] §3), 2) o] sk AL, 3) frdel MEE SA3)
o] Z4z1e] ) Zo] ek ARFelaL, £ 4) Al uf
AT BFE O A7) 71 FE50) g
ol WA} AEAF Fou skl

kel 132 el 713222 200 cc VR 200-
400 cc, 400 - 600 cc, 600 cc Z3}2] 47}X| 2] o &2 1}
ro} ATl Eah R99) S0 AgRiclA
s fgo] Wik AN el §717F $AaH
Wksh] Alshs RS ) 4Rl AEoR 4
Bk, Sk Bt v ARelA fel §717)
ARRHATEA gkl Bae] gt AR RS F
o ahe] BHoR @ the? YEAAA 06mm
A2 3 ABY Holg 4P F olE FHoEA %
A T35 skl tHFg. 1).

AAES 79 e Aol e ARE &
Fal7] Y8k, 5771 7](angle of nipple inclination)
2 Jako] AEA Al e For EFedh 57
71 YA F571 7P e Gae A
B3l =, Photoshop®™(version 10.0, Adobe, San Jose,
California, USA)S o] &3t f-7<] FAlolA s

Fig. 1. Breast volumetry using 3D CT. First, the points
where the breast mound shows sharp changes on the
sagittal view were regarded as the starting point and end
points. Outline of the breast tissue was marked on the
axial view. The total volume of the breast was measured
by adding them up on all cuts.



106

et g4 e 9es %] Vol. 14, No. 2, 2008

Fig. 2. Classification II based on breast ptosis degree.
(Above, left) On an axial CT scan showing the best image
of the nipple, a line was drawn to vertically bisect the
nipple, and the angle between this line and the midline
vertical to the anterior chest wall was measured. The angle
of nipple inclination on a nipple section was defined as the
angle between the nipple tip and the line vertical to the
anterior chest wall. (Above, right) In the case where this
angle was less than 30, defined as a mild degree ptosis.
(Below, left) In the case where the angle was 30-60°,
defined as a moderate degree ptosis. (Below, right) In the
case where the angle was more than 60° defined as a
severe degree ptosis.

PR3 M-S o o] Ho] F2e] FAH(mid line) 2t
o] F= ko 7 Aelalqit). o] zhwr) 30° mnkel ¢

= %3 (mild ptosis), 30-60° AbolES F37HH
(moderate ptosis), 60° %3}= T 53} (severe ptosis)
2 A5A At th(Fig. 2).

o] s A xA o] A F-3] ] 200 wRte]
WA Fk(low density breast; fatty breast)’, 20-
80%°|™ ‘T Y%= F(intermediate density breast)’,
80% o]/tolH ‘1= -1l (high density breast; dense
breast)’ © % o] EHSFATH(Fig. 3). °l= FFH
FdolA el AAxA (A I A=A A
zA) o WA S5 Algre] AbolE o]&ske] a3l
om, 1 Ad AN FuE Feto] o] HA

o

Tate] Al je] o Hal

=
=
‘ol

Y

e AAFELS 20- 244, 25- 294, 30- 344, 35-
39419 |l 7he] o= Rk tolo] uhE Aol

Fig. 3. Classification III, based on breast density. Subjects
were divided into 3 categories according to the modified
Wolfe's classification. Subjects were also divided into 3
groups using the ratio between the gland tissue and he
total volume of the breast measured by CT volumetry.
(Above, left) Low-density breast or fatty breast: the volume
of the gland tissue was less than 20%. (Above, right)
Intermediate breast: the volume of the gland tissue was 20
-80%. (Below, left) High-density breast or dense breast:
the volume of the gland tissue was more 80%. (Below,
right) Hounsfiled number'. The fat tissue was controlled
by -190 to +40 and the gland tissue was controlled by +50
to +200.
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A8l e ¥ FE2E T 7P AYE A% 5
£ 7o =2 Sigith Al ARk el A tiE
o] A Aol A= 6719 A e ASHoE A3
o, ASH Zt7te] A= v Bk {78 Ve
O FFo FAA FHORE TP S 1ol o
Tt v s AR v A e g o
% AN ngE EAS b, dge] ofdlE AN
o] Aol ¢, a9 obeliZ: AAN-S k% £3Q)
ZH=7] (xiphoid process) 9} b= H-E d, UlE2] 9
= A it

4
ot
ri
lo
o
B
o
Y
Jo
N
2
M
i
2
T
rr
i)



o
™
e
ot
2
ox
o,
Ho
o
i)
2
)
i)
=
o
ry
1o
=1
g
o
-z

107

Fig. 4. Six fiducial points on the borders of the pectoralis
major muscle. a: its lateral border from the nipple in the
horizontal plane, b: the starting point of its inferior border,
c: the lowest point of its inferior border, d: the end point
of its inferior border, e: the starting point of its superior
border, f: the insertion point of the clavicle. The topo-
graphical relationship between the pectoralis major muscle
and the nipple was investigated by measuring the
distances between the 6 fiducial points and the nipple.

Af

3|
Ij

felar o)A thFig. 4). A5 ATAE
FEESEY G4 w4 Wl 671 7
79 TAF Abele] AR A5 e, 71” #k
AA Aol Fihe]o] YEFHTHFg. 5). t+ Al
o] 678 ASHT 7 A Abel €] 74&% 2 A
A A 7HA] vk ste] om SRIE 758k SRt
Atol€] ztol & Hlal FA AT A5k Atol e Hlale
SPSS(version 12.0, SPSS Inc, Chicago, IL, USA)E }
4-3}>] ANOVA (analysis of variance) testS A] 33}
on FoFFEE 5% o|UE Tk

o oY o

o}l | V| U
o?; rlo _L o,

L

-

Fig. 5. The distance between the center of the nipple and
the fiducial points. The actual distance was expressed as
a unit ofcm on 3D CT images. X denotes horizontal
distance and Y denotes vertical distance from the nipple.
The shape of the pectoralis major muscle was depicted
using the measurements.

Fig. 6. Clinical application of our classifications. The
location of the inferior border of the pectoralis major
muscle differed among subjects in terms of its distance
from the nipple. Most patients whose breast volume is less
than 200 mL and those who have a mild ptosis and dense
breast are indicated for breast augmentation in clinical
settings. The inferior and lateral borders of the pectoralis
major muscle can be depicted as in this figure.
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Table I. Topographic Assessment of the Contour of the Pectoralis Major Muscle According to Breast Volume

Volume* a b d e f
Inferior Inferior Inferior Superior Superior
Latera 4.15+1.08 8.00+1.11 276+ 1.10 8.72+0.78 10.59+ 0.95
< 200cc ' i ) .
219+0.68 Lateral Medial Medial Medial Medial
191+ 0.62 243+0.78 6.91+0.90 6.56 + 1.05 5.11+0.70
Inferior Inferior Inferior Superior Superior
Latera 4.04+202 791+1.73 4.05+2.21 834+234 11.12+1.48
200< <400 ' i ) .
1.80+0.93 Lateral Medial Medial Medial Medial
1.28+0.70 3.33+157 7.25+1.62 760+ 1.21 556+ 1.44
Inferior Inferior Inferior Superior Superior
4.05+0.93 7.96 + 1.63 3.37+0.80 10.63 +
400< <600 Laerd _ _ 7.89% 1.25 .
0.65+ 0.46 Lateral Medial Medial Medial Medial
0.68+0.34 459+ 1.50 8.72+1.80 893+ 1.79 6.97 + 1.40
Inferior Inferior Inferior Superior Superior
Lateral 514+ 1.43 853+ 1.43 359+ 1.09 7.74+1.12 9.68+1.38
> 600 ) ' i ) .
0.09+1.29 Medial Medial Medial Medial Medial
1.07+052 3.65+ 1.46 8.66+1.18 8.82+1.26 6.33+ 1.54
*p<0.05

ccolglon, 5 v o & 219+ 0.68cmol thgo
H27 Al(@7F dol Hw tigte] ofdE A Al9] vt
22 E(b)S 5 olelZ 415+1.08cm, HIZ O R
191+ 0.63cmell FAE™ ot BAC] 7P e A
(02 FF=HE o= 800+ 1.11cm, SHEo 7 243
+0.78 cmell F/go] aL o} A A E(d)>
Fol A olgE 2.76+1.10cm, AEOE 691+ 0.90
cmell FAgE k. 1elar dige] 9% A AlAHA
(€S FFENE 9= 872+0.78cm, A0 656
+1.05cmell AEH 2y Az AgHEmS
FREE 92 1059+0.95cm, AEOF 511+0.70
cmoll FAHETH Y] AT E 22 o R 4
gk 4= glow o] Table 13} #ulh

7} tAtele] BAISHY oS dolrr] fls)
ANOVA testE Alddste] TAAY skl w, H-1)7}F
600 cc ©]A4F¢l RS Al9)Flas BE AZH A
A o m f9 9l A2 B om(p<0.05), H
7} ALFE g v AAAT off A
ot 7R e S B

of W& B
oo A B2, 771717 30% 1
qkel 49 o] v A A= ol v o s

1.98+ 151 cmell &/d =™ tig2o] ofefi% A9 vt
22 b)) 5 olgl® 431+1.74cm, HPZO R
1.63+0.77 cmell F/d=m ofef AA 7P & A
€L §F25E o= 835+ 143cm, O T 305
+1.73cmell o] = aL off AAY] A E(d)>
FRHE ol# & 4.09+210cm, ¢+ O F 715+ 1.57
cmell Pt 12 tige] A% AA Y A2
(e FF2HE 9= 808+ 150cm, ¢HEo = 7.15
+1.31cmoll A= g3 A JAHEE)S
FEEH ¢ 1083+ 1.17cm, %o ® 513+ 152
cmell FAETE U] Aol ghS Table 119} )
ANOVA testE Allste] A AHee A7, BE AS
oA freldSs B om(p<0.05), FH2 sk A=
7V ASSE gl v AAAT ofg AAAS
72 7RI A BAA Qe 577 SR A
&S Btk

o s e B

AR e UEE 379 Fo & ro] 24
stlom Zhzhe] Axte] gk Table 119} 2o} $-2ut
2} A2 o AdellA B, xR o] AA F-1]2] 80%
o] 4Fel zd-fHk(dense breast)d] Aol 9
2 A (@) ol vPg e 1.22+0.85cmell
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Table II. Topographic Assessment of the Contour of the Pectoralis Maor Muscle According to Breast Ptosis Degree

Ptosis degree* a b d e f
Inferior Inferior Inferior Superior Superior
) Lateral 430174 8.35+143 4,09+ 2.10 8.08+1.50 10.83+1.40
Mild ) ) ) ]
198+ 151 Lateral Medial Medial Medial Media
1.63+0.77 3.05+1.73 715+ 157 715+131 513+1.52
Inferior Inferior Inferior Superior Superior
Lateral 443+ 1.73 8.25+1.30 352+1.27 858+181 1040+ 1.78
Moderate ) _ _ )
153+0.79 Latera Media Medial Medial Media
142 +0.69 324+1.12 7.74 = 0.96 7.82+124 582+ 1.04
Inferior Inferior Inferior Superior Superior
Lateral 412+ 1.77 7.45+1.82 351+201 8.00+ 216 1097+ 1.28
Severe ) ) . )
0.95+0.92 Latera Media Medial Medial Media
0.94+ 041 3.77+1.69 7.91+212 8.37+1.68 6.37+154
*p<0.05

Table III. Topographic Assessment of the Contour of the Pectoralis Maor Muscle According to Breast Density

Density* a b d e f
Inferior Inferior Inferior Superior Superior
Lateral 3.88+1.98 7.32+1.71 356+ 231 8.13+2.78 10.68 + 1.47
Fatty ) ) ) .
122+0.85 Lateral Media Medial Medial Media
1.09 +0.46 337+143 7.39+1.86 8.06 + 1.18 6.20+ 1.25
Inferior Inferior Inferior Superior Superior
i Lateral 4.46 + 1.36 7.91+1.39 3.63+ 1.77 851+ 1.37 10.82+1.58
Intermediate ) _ _ )
144+115 Lateral Media Medial Medial Medial
1.14+0.66 3.64+1.69 7.88+ 1.68 8.05+ 1.62 6.10+1.31
Inferior Inferior Inferior Superior Superior
Lateral 4.39+2.03 8.73+1.36 391+1.38 7.91+ 147 10.59+1.32
Dense ) ) ) .
178+1.40 Lateral Medial Medial Medial Medial
181+0.74 288+1.12 7.40 + 0.96 714+ 1.16 490+ 1.35
*p<0.05
A ogel ofel% AAle) ws ) KT iETe] v A ol AAde e At
o}Zj = 3.88+1.98cm, HMZO.® 1.09+ 0.46 cmoll & d& & 5 sl

A oty AAC] 7HE B H(Q2 FTFEFE o)
& 7.32+1.71cm, %‘—gi 337+ 1.43cmell A
o] &L ok A L E(d)> FTFESTH ot =
3.56 + 2.31 cm, %éé_o_i 7.39+1.86cmel] FAHTL
aa giFe] 9% AAY] A2 (e) TR
9= 8.13+278cm, ¢HE O 806+ 1.18cmoll A
He g2 A= AFHGS FFEFYH A=
10.68 + 1.47 cm, 20 & 6,20+ 1.25cmell FA A},
Frie] Wi wg R BE Hellx A

o7 FodE HYom(p<0.05), AL FH S

trol 7k el whe fd ko] WSkl gt} AF
of uh=t 47Hﬂ Ao R rloy g dEE
= g 5EE rHAe FAE Seiglth A"l ut
= 247t ﬁJM = Table IVSF 2t} AW v
ol A ok rE7EA 2 ANOVA testE ©]-8-3to] 57
A E e W, ARl w2 EFHeIME 47l 7

ZqoﬂA AL Feldol fisler], S8 g+
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Table IV. Topographic Assessment of the Contour of the Pectoralis Maor Muscle According to Age
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a b c d e f
Inferior Inferior Inferior Superior Superior
Laterd 470+ 159 843+ 1.52 372+ 146 7.81+ 1.52 10.92+1.38
145+ 1.58 Lateral Medial Medial Medial Medial
1.83+0.79 296+ 1.20 7.33+1.13 7.44+1.37 4.94+1.68
Inferior Inferior Inferior Superior Superior
Latera 465+1.73 857+ 1.66 3.85+1.13 8.59+ 1.66 10.36 + 1.67
101+1.10 Lateral Medial Medial Medial Medial
111+0.74 4.07+1.58 8.80+ 1.49 8.59+ 1.90 6.39+ 1.68
Inferior Inferior Inferior Superior Superior
Laterd 4.37+1.47 8.02+1.43 3.93+2.06 8.36+1.21 10.93+1.51
193+ 116 Lateral Medial Media Medial Medial
1.25+0.65 344 +1.82 752+ 152 7.74+1.25 580+1.11
Inferior Inferior Inferior Superior Superior
Laterd 3.60+1.81 7.57+1.56 3.23+2.04 8.22+2.49 10.66 +1.33
129+081 Medial Medial Medial Medial Medial
1.11+056 314+132 7.10+1.70 751+ 1.37 593+1.25
IV. a1 of FolAl = olTHH FEiso] ATHE A
ol thiel Jeata N AF dek Jrr} Ea
i R Asksl A A7) wEel el sReAel p2E
AP ATTh 64 ok Ao| Fas)
chest dynamic P A2 Ak 9o At L2 st T2 B2 A E e 2
3 g o, el 59, sk g 7o ® % HA Jom A H=He} F5A=
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o
FEAERY olths /AR ARE-S A

AR5 Tl QAo 25 wi$-= ot igto] A
U 7les sl Zleely-akel vk, 54 -k
A= A B oz 7FEH o YR 1Lz
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A eFal ok AA| FA= 74| 9 e L
Hol o olgl= FAolaL Wahr} theFsr] wiw
o 19E B AdE vE I i wge] 3
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Fig. 7. Another clinical application. This example is whose
breast volume is 200-400mL and who has moderate
ptosis and intermediate density breast. Compared to figure
9, the location of the lateral and inferior border of the
pectoralis major muscle were moved to the superomedial
side of the nipple, the nipple being located more closely
on the lateral border of the pectoralis major muscle.

B AA ASES Aol AFHoR o] 8T
RS Aoz 7|gEt) olE 5o 1) A Sl A
TSNS 7P At A, H-9]7F 200 cc
vlRtolw], W% o]l felg A= AEQl
789 tFe] W A= e Ve R
39S ® Fig. 63 2ol Yebd 4= ok HEgk 2) 400
o] Z4kg o] &= T oAl A F3]7} 200 - 400 cc
o, T % AYUE fFolar, st HETt St
ARl A9t TN 99 Fig. 74
2tk 1)9 o9} sl 2)9] ool A gt 91
= FFE Vo R SIS w upg AAMT o A
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