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Radiation Therapy Planning of Patients with Breast Cancer
with the Aid of Parasternal Lymphoscintigraphy
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This investigation was undertaken to establish the basis of the precise radiotherapy planning of the
parasternal lymph nodes for patients with breast cancer.

Twenty-four female patients with breast cancer were examined by parasternal lymphoscintigraphy. Their
ages ranged from 26 to 76 years (average: 51.8 yrs). The parasternal lymphoscintigram was obtained 4 hours
after bilateral subcostal injection of mTc-sulfur colloid or #mTc¢-antimony sulfide colloid. The three-
dimensional location of the lymph nodes was observed using both a conventional parallel hole collimator and a
bilateral collimator.

The following results were obtained.

1) The widest distance between the right and left chains of the parasternal lymph nodes was 5.6+1.0 cmi
(n=17, range: 4.1-7.7 cm).

2) The average lateral distance of the lymph nodes from the midsternal line was 2.3::0.8 cm (n=88,
range: 0.7—5.2 cm). The lateral distance tended to be longer on the right side than on the left side.

3) The average depth of the lymph nodes from the surface of the skin was 2.5+0.7 cm (n=116, range:
0.9-4.3 cm).

4) The more the patients were obese, the more deeply seated the parasternal lymph nodes tended to be.

5) In the retrospective analysis of the conventional radiotherapy planning at the Tokyo Metropolitan
Geriatric Hospital, it was found that about 59% of the parasternal lymph nodes were located in the radiation
field and about 19% of the lymph nodes were seated within = 1 cm of the objective depth.

In this paper, the author tries to emphasize that it might be important to examine the exact location and
depth of the parasternal lymph nodes in each patient for the radiation therapy planning.



FRMS74¢ 3 A25R

1. %8
I, #FExds
I, WEhE
i) RBEEY vAfivvyssrs 7, 0fE
i) v vAiofiioWERE
ii) e
iv) FBEHEF & fFULEERE @ retrospective FriREd
IV. #%
i) EEOREE) v A HoRKME
i) BaEeEy v oo Eds b o R
HD) BEEEy v fioRE
i) BEEY v o R R E oG
v ) retrospective fcHiEt
vi) EHBY v A gy vyFr T e o BERSFRA
#, EfEPLELT
V. 8
VI, #E
L #% ¥
U 1T B BRI, SRR SheB L
Tk, TOFMEREMRATS b0, Ak
B ETHHLOY VR LEAOBRY DY, BE
DETH, RIE—FEDRM® T T g\, L
L, ®olt, Fletcher Bz kb, ARG ERER
BRHELLBWERE LT, BYBHETThoe
b, i, GEUHRESBH IR TV ehin &
RET 55855 0D THERTNEHREN
s &hi.
ek, EEFEMBREEC S W CIEEILF
PRI 3 - FiEBI, B 2\ EREEE A FLE A
b o Th EEIER o2 bhic ER 7 i,
MRS L OSEE EED ) v L A, Bk
B e Y v g LCRERD, ki
B mERRYT-CE. LvL, By
vACBL T, Y vAoMEN BT
bbhh, XKIEFHTLhnbY, kbR
BRI BHERE % T TE 0N ERTH-
ol
By v ASoRHHIR) vy v S
74 BBEHTHY, BT Ege O LT
BHlog» e xh T, Lirl, BWEEEY v

289—(45)

Ry T 57 4 BECEBORELYHLS
BV TR D, FEYARMCESRER
SHECIEE Utz 4513 Rose, Dufresne 5 Harvard
KEMLD SO H T ERW, Lid,
Hoo ) vfio RERERCIE HE S, ¥
LPERECbES b D, B EMERF
BRIV LML 2LBE 255, EHEIER
bilateral collimator % A\ ~f= V) v <HiOEERGE
B v, e L, —BIERTREESY v oo
D= BTEO R REEY IR LT & i
AFIITAEERT BT a6 ) v < Ei0=kTT
RCERMR A B L, o3 5 B iod
RBETE Y LT 2 LR, REROBR T
BHEcR A e s EXHE Lick DT
5.
IL. BFEss

HABEFEA BRBEESE BB s v
T, 19791035 519814E 3 A ¥ TiclggEy v
R v F I T T 4 H (T TERNRMBIB D, F
D5 HHSFRIIBFITH 57z, THBLHFEERAD >
LEEEE Y v oM (8, MRV v EioaTERE
2B B) B TE, HOIEREC T OREHIFEAIAL
Bail TE 4R E SEO ISR & L.
$5 E UIERNE T X Taic:Th b, ERIL26
e BTOREE T, F95].8 Th o fo. Table 1
Wt DFEA MRS, MTHT 1B, #Ek23fTh
D, MIEGICRIT 52 Ol simple mastecto-
my 72, radical mastectomy 73214 TH

Table 1 Age distribution of
24 examined cases.

Age in years No. of cases

0—19 0
20 — 29 1
30 — 39 2
40 — 49 7
50 — 59 6
60 — 69 5
70 — 79 3
80 — 0
Total 24
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Fig. 1 Parasternal lymphoscintigram from a 76-year-old post-astectomy female with right breast

cancer.

(a) This image was obtained with a conventional parallel hole collimator.
(b) These images were obtained with a bilateral collimator. The dual images of the parasternal
lymph nodes (A, B, C, D, E and F) are observed from both sides of the field of view.
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Fig. 2 Parasternal lymphoscintigram from a 50-year-old post-mastectorny female with right breast

cancer,
(a) Anterior image.

(b) Anterior image with a radioactive tube on the midsternal line.

Fig. 3 Parasternal lymphoscintigram obtained by the bilateral collimator. This is the same case

shown in Fig. 2.

(a) Dual images of the parasternal lymph nodes in Fig, 2(a).

(b) Dual images of Fig. 2(b).
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Fig. 4 Lateral projection of parasternal lymphoscintigram obtained by the conventional collimator

of the same case shown in Fig, 2.

(a) Right lateral image of Fig. 2(a). There is less visualization of the lymph nodes than that

of Fig. 3(a).

(b) Right lateral image of Fig. 2(b). There is less visualization of the radioactive tube than

that of Fig. 3(b).
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Fig.5 Summary of the lateral distance from the
midsternal line of 89 lymph nodes (17 cases).
One deeply seated lymph node (Patient 1) was
assumed to be the rnediastinal lymph node.
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Fig. 8 A 57-year-old post-mastectomy female with right breast cancer.

(a) This radiograph simulates the radiation field of §x12cm of the parasternal area.
(b) Four parasternal lymph nodes are visualized on this parasternal lymphoscintigram. The three-
dimensional locations of these four nodes are summarized in Table 2. Only two nodes (B and
D) were included in the radiation field. All nodes were found to be closer to the skin surface

than the planned radiation depth.
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Table 2 Three-dimensional location
of the parasternal lymph nodes
shown in Fig. 8 (b).

Lymph nodes | Lateral distance Depth
A 3.2 cm 2.0 cm
B 2.3 cm 1.2 ¢m
C 3.4 cm 2.0 cm
D 2.1 cm 1.7 ¢m
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Fig. 9 Parasternal lymphoscintigram from a 6l1-
year-old post-mastectomy female with right breast
cancer, clinical Stage I (TINOMO). There is
visualization of the left diaphragmatic lymph
node and only of the right parasternal lymph
nodes. This pattern suggests the normal variation
of a unilateral parasternal chain.

Fig. 10 Parasternal lymphoscintigram from a 64-
year old post-mastectomy female with left breast
cancer, clinical Stage M-a (T3N2MO0). This
lymphoscintigram demonstrates discontinuity of
the left parasternal chain and decreased radio-
activity of the bilateral upper nodes, probably due
to metastases, Radiotherapy was performed for
this case, being based on the three-dimensional
location of each lymph node measured by the
author’s method.
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Fig. 11 Parasternal lymphoscintigram from a 55-
year-old post-rnastectomy female with left breast
cancer., The left parasternal lymph nodes are
still visualized in spite of the surgical report
that the dissection of the left parasternal lymph
nodes was performed.
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