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The Evaluation of Parasternal Lymph Node on CT Images for
Radiotherapy Planning in Breast Cancer
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The parasternal lymph nodes (PSNs) are supposed after recently published literatures to located
within 10 mm from internal mammary artery and vein. As these vessels are not infrequently identified
on recently advanced CT images, the author intended first to locate the PSN in adult female without
chest wall deformity, and secondly to observe the postmastectomy chest wall thickness, considering for
the further information in radiotherapy planning of the breast cancer.

The material consisted of 50 Japanese females; the age distribution was from 31 to 81 years old
(average 60.0). In all cases the CT scans were performed with intravenous administration of contrast
material. The measurement of the distance was carried out from midsternal line to most laterally
visualized internal mammary vessel at the level of 1st to 4th intercostal spaces (ICS), getting the results
as follows. Right 1st ICS; 30.0mm =+ 3.1 S.D. range [24—36 mm]. Left 1st ICS; 30.0 + 3.3 [25—42]. Right
2nd ICS; 28.2 + 2.9 [22—34]. Left 2nd ICS; 27.3 + 2.9 [21—32]. Right 3rd ICS; 27.9 = 3.0 [20--35]. Left
3rd ICS; 27.5 + 2.7 [20—34]. Right 4th ICS; 28.3 + 3.5 [22—38]. Left 4th ICS; 27.5 = 3.5 [23—39].

The thickness of the anterior chest wall in 17 postmastectomy patients was measured from rnid-
sternal line to 3 cm laterally at the level of 2nd ICS. The time intervals between operation and CT scans
were from 5 months to 10 years (average 3 years and 10 months). The mean thickness on the operated
side was 10.4 mm, while the nonoperated side on an average 27.7 mm. However, in 8 patients on whom
the interval between mastectomy and CT examination was within 2 years, the thickness of operated side
was not over 10 mm.

It is concluded by the present investigation that an adequate lateral border of the target volume of
PSNs are standardized 4.5cm from midsternal line. The patient with postoperative thin chest wall
should not be treated by megavoltage X-rays which is more than 4 MV, because PSNs are often in build
up region. In such patient cobalt-60 and/or electron therapy are recommended, after the evaluation for
choice of radiation source or electron energy.
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HBOFTEY v ~EITHHBEF ) v HILA
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Table 1. Age distribution of group 1.

Age No. of cases
31—39 5
4049 7
50--59 11
60—69 11
70—-79 14
8081 2

Total 50
(mean : 60.0yrs)
Midsternal
line
(-‘“-E*
i )
"?@%% N
\%‘

%‘f
o %

Fig. 1 Diagram illustrated the method of mea-
surement. (a) is a lateral distance between the
midsternal line and the vessel situated laterally,
while (b) is from the midsternal line to the vessel
most laterally.
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MZEEH» HME E TORELHE L.

i H%E  TCT60A/50 (FZH)

R 6 . 240~360mAs, A F 1 AElcm,
mEEELI~1.5cm, <+ ) v 7 2320X320F7R,
& ¥ # 1265% Angiografin ® % {# 1 L, 80ml %
bolus IZEHET % 2, 50ml bolus HEAS0ml &
HIZ R RRE L e,

BIZLM D HE 1B Y 4~ ¥ 7 IE300~400HU,
T4V IFOUVRNTHEEE e, H2BHTREA
E DR L R o RERIE R O &4 (W
HW 5 Lung window) & T Eh Tk,
GFHOHBENRLE Lic, L, MFSHgL
MRS & DZEXHImMm TH Y BBEUTOE
RREALERTED L EZ B,

V. Aa#hEiko CT &%

O AKIEEIR. CT B L, ¥ L Tl
WA RETE 5 (Fig. 2). WikE o
TREBE D &\ EEFICHIC B < B b i, 19834
Collier Lt Z @ CT &3 H L iz “possible
mternal mammary lymph nodes” &L TL»

), [[4E Gamsu (¥ Z v % internal mammary
vascular bundles & FFL T34, & Lw
EHTEI G LR LTV B,

@ AHBRY Bk O Al FEETH L %
dynamic CT & AleEREE < (Fig 3, 4),
7oL, CT RE ISHIB v _ATh s, BRER
FEE DX RIEGIS T, BRD TET L DM
e BIRPHEELTCWH L HTH 5B,

® AKIEHEIR L IEF X Y #3cm DAL E < —Hl
2 2KBETELHENE 0 - (Fig. 2).
LALEIc L s TR 1AL RAETE o e
h, BTN TR IRXBDLADZEL Do
(Fig. 3).

VL # 8

O F1HLEAMWEKER Y L TCOERFIO
MBIk O R E=R % Table 2icR7. £ 1Mk
FRIEETE Tk <, EMITscan Ehic <
WEAPRERMES o T b, EHE 4 FhEER
VST, M SOBERT S ORI AL E T 5
Z EHE\ DT, motion artifacts Zic L b [E
EWMED L dTHB, XL, BT

M614E 7 250

(75)

Fig. 2 Interna] mammary vessels (arrows,) are
clearly noted in pre-contrast CT image (upper).
Following intravenous administration of contrast
material (lower), the enhancement of these ves-
sels are obtained, which is almost equivalent as
that of thoracic aorta.

Table 2. Identification rate of internal mammary
vessels in each intercostal space. The CT ima-
ges were carried out with intravenous injection
of contrast medium.

right left
st ICS 56.4% (n=39) 69.2% (n=39)
2nd ICS 89.8% (n=49) 83.7% (n=49)
drd ICS 89.6% (n=48)  87.5% (n=48)
4th ICS 84.6% (n=39) 69.2% (n=39)

ICS : intercostal spaces

HEBEALEDTELEALDOAT A ATHEEh
Tz,

@ F1roEIHREM L A CRAETE R
mED > bRAHO L 00, EdLhboR
B« S.D. « kA « B/ MEX E4FicRT (Table
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Fig. 3 Dynamic CT arterial
phase, lower: after 60sec.). The upper image
shows only internal mammary artery (arrow). In
the lower image two vessels are enhanced, of

which lateral one (arrow) is the same as in the
upper.

images (upper:

Table 3. Lateral distance from midsternal line to
internal mammary vessels.

Average (mm) =5.D.
[range (mm))]

right left
30.0%3.1 n=22  30.0%3.3 n=27
lst ICS [24—36] [25—42]
98.242.9 n=44  27.3%2.9 n=4]
2nd ICS [22—34] [21—32]
27.943.0 n=43  27.5%2.7 n=42
3rd ICS [20—35] [20—34]
‘ 28.3+3.5 n=33  27.5%3.5 n=27
LD [22—-38] [23—39]

ICS : intercostal spaces

. EBH>ERDIL, WThoOEALTHFEH3em
¢, dcm #Ez DS 1 ERERIT 1 &2

DRTH T, H1MERERTIEL, 2 ~54
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FEss Y v - Eio HaHR G TE

Internal

Fig. 4 mamrnary arteriogram with
subtraction film of venous phase. The artery
(arrows) situated laterally to the vein (arrow
heads).

TRILhI DOk sl LB 5, E2hb
Hd, DHVRERTOER LMo T,

@ #F2HEkBER Y oD ME DR
R L OB Y RDI, RO AFA—2EL
THRObDOEAGE, (@) BE(14cm~22cm (GF
#18.4cm)], (b) Ko P18 (1lem~17cm
(FF1913.6cm)), (¢) HEDRIEE XKE [(15cm
~22cm (GE #18.5cm)], (d) b & ¢ © B
(180~352 (GF#5254.3)], 7o LKaiE & oI
CTEROHE=Y 7262 al LicEMRSE S
OTEH Tz, HEREW (@) LtoMTRb A
Moo 46TH o7, T, BHBICL HER
BEALEWEEZTIWESS, L, IE
DERRIZ AT Y F 0D TedM¥RTHD, HE

BEROBRE TH -1,

@ F2BTH T, EP L b3emsilo Kk
DEEE, FHMT5~25mmCEH10.4mm), JE
FMEITEELT ~52mm (GE3527.7Tmm) Th -7z,

AAERSEE #4668 HTH
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Table 4. Postmastectomy chest wall thickness (n=17) measured 3cm laterally
from midsternal line in second intercostal spaces. (group 2)

Operation . Lo
Cose Mo Age  Bxam  Qremedade  Nonoprstd side
1 43 am 5 21
2 38 Tm 9 19
3 52 10m B 20
4 52 ly Im 9 21
a 40 ly 2m 7 31
6 41 ly 2m 3 52
7 61 ly 3m 3 25
8 44 ly 4m 10 21
9 57 2y 8m 10 19
10 68 2y10m 11 29
11 48 3y 12, 10* ==
12 44 4y 1m 7 28
13 51 Sy 25 39
14 46 5y 5m 14 28
15 56 6y Zm 19 43
16 48 By 5m 6 17
17 50 10y 12 30
mean 49.4 3y 3m 10.4 27.7

* : bilateral radical mastectomy performed

FMAIME 1 FEXLADEFTIE, WTFhblo
mm EVFTh o e, RS I T ERED
RFEIREBIC X 5 B9 BEE D B LD\ TR HERI &
Zic Wb, i 1 FELIRTERFEH6. Tmmn= 3),
5FLIETIX5.2mm (n=5) FREWEL B
{EEAH 2 7 (Table 4), #-# LHiZI3LF U stan-
dard radical mastectomy TH % b DD, &k
RiroTkh, TOZ L 2EIEE LT
bz, WTFhice XRA—ERc kT 5 F4
6T, BEERKEVCLAHEETHS,
VII. APash#ehi e fages ) > Eo
frBAARIC >V T

Warwick bz X 3 &, AKaEHEIREE 3 thik
BFoLhicl, siR‘BROAMCEEL, TH
TREBREER IR CBROTANCE > T3
EW35Y, Ferner D7 + 5 ATHE 2 MG L~
A THBBIRDAZIE L Cw5 2 & LS, FEEEOfr
BERTHBY, b, CTEEL &#£1~2
BT 2 KO ME RS b hicBE M H B
IRTHb, 82~ 4 hEKER T3 ANEHRE X
ick EhRBERIEEHET LTI VEAS,

FEFI614E 7 A25R
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R BaESs V v S A BT 5\ T &R
BRicl 2oL, £ TARB#Bkcn T
FHET B ERNT 559, Terner-Warwick %
MaEss ) v fide2 5 WEkEMZH 52, KE
DEFEH B L SHFTEREIEFAEELTRL
TWAY, ¥, fmig s v v fioEg xR
LTwizwhh, FOFEHETCEERR, WEOMRE
HBHEE L CRAI0mm (8mm iz ?) &3 2 5,
i o Collier %, MEEY v iy v
774 —¢(CTDY vAFioNMBI—FRIINE
WERRT B R, CT EHE EOB#EIRY v w2
WeEELZTNADTYURTH S, T CT T5mm
BEREBELLLL 1Mo Fig12.2@0 ) v
A (RIE#ER) LrRAETET, CT ofE
ENREZORFIE L1V EVZ EREL
o TWb,
VIIL, % =

a) \EsEY v RO MUk oW T
MB35V v EOEFEL S OEMHE L T
b AR A SR EHENCIG ) L iz Fletcher & o # R &
FRELTHEY, LrLBREZIFHEINEE
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1.5cm from me'c?.:i:ai lower
border of the clavicle

4.5—5c:ml"'

KaEss v v o< o BuHEBGHE

=1

“\-\-:___4.5011“ from (%)
\ midsternal line"
"

=

Fig. 5 An irradiation field for postoperative breast cancer after Kaneda and
Ohkawa®?. The line (*) is a lateral border advocated by the author.

HThh, »poEEIHALICLIE D Y BT
TABEIRCEIROAAICAE L TR ) BENE
U5, %~ TE4 DEMCIT 2 TERAEIZ L,
—7, BEBERCY vAfirRETE5lEF)
vAfivvF I 74— (UTRDOESRIZEL,
Hultborn & 131955 AL B RI # 4 L T &
FY) VARNOEREEYRE LTS, KWT,
19664F Schenck il D FFFE# 1 subxiphoidal in-
jectioniz Tl EE Y v Afishof s T
W2 Ege RE K IER CEMcmHN Y S it o
felnd sELEEMRCER I R ) v
i & i Rl ofEE I ZE3mm LA
THH", RN, L, AEH
TR AR BB ETENC 2 h & A L 72 DX Rose &

(78)

Thbh, RIETOY vADERD S OER
BEXRELLS®, BEAEZNRE LCAEOK
AR o Tl Ehiz?, LL, 2 A FOE
<, RERMAREL 125b0T, —BI4T
DBEBTRZBRVONRBRES S,
CTRETOBEBECEINDG, EAXLALY v
SILUAHARE T & o 10 ) v R Ei O BEEE &
WET 2B CREDMELLRELD, REF
BBV bhTnic U ss LRI R 2
HE I h, NRB#BIR 2 RAETCE 5 FTicls e,
19834 Collier L X x D {@ICEH Licdd, HE%
B IR BEE Y v <& LERLTWE L)
729 ZEEIVHILR T, Zo@X gkt
HHZE, Tl oMERAREYER CT, dynamic

AARERRE H6E 15
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CTiTiB L, £hrd & 50EFMO %
v, BB vgoMBEH#ECFIALLLDT
H%, CTHEHEBIEO X ¥FERHE L LEFTE
CHEATEAFERD D, BEREEERCL T
REABENETHH D, Aok & lFssy v
Ao EBIRE, VIETEICH S LicD T,
NasEIRE L FIEThE BEE) v RS
DB EI R S FIH L3\ modality TH %
LEZD,

C, FEOWBRTIRTE, FUBMBERHE
WTEH - K)IoELcE (Fig. 5)2% 4 LE
ELRBHTFYBGTWAY, BEE Y v AT
X UAMAEEE 2 0 % ¥ o kFH4.5cm, FHdem (¢
REhBEFOL D O ZHALTWS, VI
THlRCEBIC L Y, WEF) v @rmE» s
&k, AMI10mm B CHEET S L{EET 5.
FOHE, Bx OREFCIXE 1 oI £279
AR (Table 30 n OfEFN) 1437 (5.0%) @
) v AHiNRHHEN RS, T T, BHFO
EBa—&id.5ecm 245 L 441 (1.4%) »sh 5
Ridwie s, B, #1WKERzEETEOR
HEHEICED, F2~FLBMICOWTOLDTIX
W5 L, 2308z (Table 302nd ICS LI T n
DREFD) 30 2862 (0.9%) HHhBETTH
B, L, oY voEiaiE S Al L
Lict W BRmBEEZ T - TWBDT, FEIC
BHEH AR LEE IR i EELDR
5,

AEHTIX Rose HMESE Y v ifiv v+
7574 —T286YV v AFHOEPRE,HOEE
#1, 2, 5WEERIC4.3ecm LLF, # 3 ¢4.7cm
LIF, 84 T33.3cm LT EREL®, BAAR
WNELE LA OBETIE L ATISELT
WIEWAIEFR L Ddem BBz 7o b OUk89 Y v
SR 1TEOHRT5.2em THo-721?, foiil, T
BELSD. 3 Fh-Fh2.4+0.9 (n=286), 2.3+
0.8(n=288) (Hfir cm) & T4 L 2L D -7z, Rose
DR EHHE I o Tefe DR AMEI K E L e
DRI EELZDE, AE, BRI’ 3EIDHE
DitXE5TH5,

Ll F, 2% o modalities Iz X A5 5\ %

MEf614E 7 A25H
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HEEORR, &I UMERKIC L 2EEENT L
&b, BBV v fio target volume O 4t
fligAxEFiFE L vd.5cm B EThIERZED
)V ABIREEEIRAZ LB IEAD, HEHE
BHOMBERDICERL, BIMLOIDDORERTT
bl Th, WEFH) v FHREH OB o
TIHERE(LD BE & E 2 B, B, &H - K)o
% (Fig. 5) Uticd % < oA BT R ERER
WIhTwb, @Ha, HMIBCOWTORET
THh5b &, FEMIBE#H2 H2em(Z IXIES L b
3.5—4.5cm AHY T B 725 5)%), Hbhik 56
cm T J75em?®, Fletcher SiX—&6cm?®*®, Ribeiro
Zdem?®® (TR EPRRL D) LEARL TV 3,
EACESRELTWSELH 50, EERIV
RoseDfEnbik, Die b 4WMX » £
B L TILIEFRR & PR/ EREL TI v
A, FRERF v FT B E S ELE
ZoWTIE, ) VAR R LTk b inye,
L UEEIEAREHz I vEnWI vy =
BHHM, EEZEOEF L 4. 5cm &\ 5 BFRIF
WTehbEE2D (Fig 5).

b) KBV v EiDREC DT

MEEY v HoRENEIEFRBHLTS
BOHRELTHTREYFERTHREIEETD
%.RI, CT it X 2 BERIE DLW THRBERZ R~z
5, Munzenrider 5® CT & X 5 5 HHEA 3 |-+
% L, radical mastectomy # @ IE# X » 3cm 4
oM EEE 58 2 [ <& b # < ¥ 1#518mm ©
HY, FEFMANLITmm (n=8) TH-712, f#
LOREFMITEIHEEIT0kg TH o7, —FH, K
PridBaEss V) v o RECIEHE & #HBIA2 B B
EIRATV B O T, Munzenrider OfEL H A A
CRBERbRWIEA S, BR, EEOBLHE
B-Clik Table 4@ X 5 iZ{iffil ©10.4mm ©T10mm
KiGOFEFH I F (52.9%) D H BEHRFEDE
ROy RIRE L e b,
BALIIWE FEL Y FThEh8mm, 10
mm O TLE, 6MVX $#T90%, 92%, 10MVX
FRTIE85%, %D BIIEE & it - TWBP, fE-
T, BIH@EEH I EFICIEI 2 7e bolus % F Wi
WIR D build up I A>T LEWABEYTH
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