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Clinical Studies on the Pulmonary Hilar and Mediastinal Lymphoscintigraphy
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For the purpose of studing lymphatic drainage in human subjects, clinical application of pulmonary
hilar and mediastinal lymphoscintigraphy utilizing the flexible bronchofiberscope was carried out in 35
cases ; 28 lung cancers, 5 benign lung tumors, one benign mediastinal tumor and one clinically suspected
benign mediastinal tumor. Radiocolloid was injected into the mucosal or submucosal layer of the
bronchus and the images were taken by a scintillation camera. The following results were obtained.

1) Of 20 cases with lung cancer at scintigram using **Au colloid, 5 cases who were later proved to
be free of metastasis at operation, showed some accumulations of radiocolloid in one or more lymph
nodes containing the ipsilateral mediastinum. On the contrary, 8 cases who had lymphatic metastasis
showed no visualization of the lymph nodes involved by tumor.

2) 1In 25 cases using ***Au colloid, who were composed of 20 cases with lung cancer and & cases with
benign lung disease, regional pulmonary lymphodynamic curves were obtained by external measure-
ments. The curves were divided into two patterns : ascending pattern (pattern A) and descending pattern
(pattern B). Pattern A was obtained in 11 cases and pattern B in 14. All 5 cases with lung cancer
classified as N2 in TNM system showed pattern B. An average number of the lymph nodes visualized
on each scan was 2.64 in the group of pattern A and 1.07 in the other, indicating significant difference at
p<0,05 statistically. Further investigation will be necessary in cases showing pattern B, even though
conventional diagnostic methods indicate no hilar and mediastinal nodal metastases. The combination
of external measurements with imaging may be useful in observing the influence of benign lung diseases :
especially pleural or pulmonary interstitial disorders.

3) 1In 10 cases using **™Tc-rhenium colloid, a large number of lymph nodes were clearly visualized,
and lymph node metastasis could be easily identified in the cases with lung cancer. The use of this
radiopharmaceutical markedly reduces th radiation dose to the injected site, making repeated tests
possible. This lymphoscintigraphy seems to be more effective in evaluating the response for treatment
and a mean of follow-up management.

4) The author thinks that the technique reported here will become useful for preventing or treating
lymph node involvement in cancer patients when lymph node-specific and/or tumor-specific anticancer
agents appear in a future.
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Table la Results of lymphoscintigraphy on 20 cases with lung cancer using '**Au

colloid
Scintigraphic findings R. P. L. C.
. No. of lymph
Pathological THNM 2 " . 4
Case type system Hilar Subcarinal Heg‘lastll‘nﬂ SUD?:]““E]‘” Ipsilateral \:ontralaterzllmg:i \rslcsaunahzed
1KY 62 M Sq. cell ca. pT2NOMO + + + 4 + = A A 5
2 HN 34 M Large cell ca. pTZNOMOD - + + + + = A A 5
3 UM 6B M Adenoca. pTINOMO + + - + S + A A 4
4 Al 69 F  Adenoca. PTINOMO - - . - - B B 1
5 IY 85 F  Adenoca. pT2ZNOMO - - - + = + A A 2
6 KT 47 M Large call ca. pT2N2ZM0 - - - (-) - - B B 0
7SU6ESM  Sq. cell ca. pT2ZN2ZM0 - - {-) - S = B B 3
8HS 71 M Sq. cell ca. pT2NIMO {-) S S . . A A 0
9 HF 50 M Adenoca. pT2N2ZMO + - + (-) = = B B 2
10MI 59 M Sq. cell ca. T3NIMO (-) + + - * - A A 3
1 HI 67 M Sq. cell ca. TZNOMO - - = 5 A 8 0
12 SK 70 F Unknown T2NOMO - - - - TN A A 1
13 IN 56 M Adenoca. T2NOMO - 5 - - B B 0
1450 71 M Sq. cell ca. TZNOMO - - - - - B B 0
1575 58 M Sq. cell ca. LELEL + (-} (-) + = B B 2
16 HN 71 M Sq. cell ca. TanzMo - * S 5 8 8 ]
17 MI 76 M Adenoca. TZNIMD (-) - - = ” = B B i}
18 5F 75 F  Adenoca. TZNOMO + - - - + - B B 4
19 MT 72 M Adenoca. T3NOMO - - + = * _ A i 2
20 SG 67 M Large cell ca. TZNOMO - + v+ + + B B 5
R. P. L. C. : Regional pulmonary lymphodynamic curves
( ) : Lymph node invoved by tumor
Table Ib Results of lymphoscintigraphy on 5 cases with benign lung diseases
using '*®Au colloid
Scintigraphic findings R: P. L. . No. of
: lymph nodes
Case Diagnosis S b
: Mediastinal Supraclavicular n y ’ visualized
Hilar Subcarinal "°p L r L Tpsilateral Contralateral . " ..p
1 FU 61 M Encapsulated pleuritis - + + - - B |3 2
2 GI 61 M Bronchiectasis - - - = E B B 0
3UT 67 M Susp. of mediastinal tumor - - - - - B B 1]
4 HO 65 M Pulmonary tuberculosis - + + = s A A 2
5 HN 60 M Mediastinal tumor + + + + + A A 5
R. P. L. C. : Regional pulmonary lymphodynamic curves

Vv BRI T 5 &, A pattern (31141, B
pattern (314f1% @7, FEFEICHE X hic
Vv ASER R RS &, A pattern TIX116%
29{B, B pattern TIX14IF15ERHE S hTEDY,
£FAFH2.64, LOTCTHERBOZEEZR DL (p<
0.05), BRI BFThG ¥ v -<BhfgihsR &AM &
(2iZ[ U pattern #77 L, ME~OEEEE,E
bhad 1k, EAML A pattern ©H D
DB AL B pattern 7R L7z, HAiEY:
S TNMGETN2 &% 2 bh 5 HEESD 5

Bl&Th, BTG Y v < @Eigi$ © B pattern %
&h, 1S EREAZR SR,

Iz Tc-Re-colloid % Fv~7= 105E6%)% (Table
DWIRT, WY AF v VBEEIIEALL 2 ~ 3B
FEsbbh, ThURITRESTY v Hid
HEhinnwX 5 cths,

TNM 78T N2 ZRThfE 1 gk ¥, &0
IR \THEFY, SRS, MR, #HELEEo4
UV oSEiIA 3 o BT LA EBRRIC S BERTHE © b - o,
N2 ZBkv7c NO, N1 OFEERACHIL S hiz
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Table 2 Results of lymphoscintigraphy on 10 cases with various lung diseases
using *"Tc¢ rhenium colloid
Scintigraphic findings No. of lymph
. . nodes visualized
Case Diagnos s Pat:;;ggnﬂ :y?trm Hilar Subcarinal Megiastizal Supraclaw:tnr per scin
1 €063 F Pneumonia + + + + + + 11
2 Al 69 F  Lung cancer‘ Adenoca. + + - + - + 4
3 6 67 M Lung cancer Adenoca. T2NOMO + + + + b + 10
4 5Y 54 M Lung cancer  Sq. cell ca. T3NzM1 (=) - (=) (-) (-) 0
5 MR 67 M Lung cancer Sq. cell ca. T2NOMO + + + - F 4
60 59 M Lung cancer  $q. cell ca. T2N1M1 (+) + + 2 + 7
7K0 52 M Lung cancer  Sq. cell ca. T3NTMO (+) + + + 4
8 KT 38 F Sarcoidosis + + - = 3
9 HH 64 M Lung cancer S9. cell ca. T2N2MO + + (") + 6
10 KO 53 M Lung cancer Sq. cell ca. T3N2MO + + (=) 3

* Recurrence
() : Lymph node involved by tuomr

VAEIR Y B E, *Aucolloid FREFID 1 &
FWoERH2.07M8 (156131E) el T, om
Te-Re-colloid i FfE #1 T 136,258 (4 fild
25() LHIL M IEEISRCHE TR, B
figSREBITIX, AR L RAAZ &b TREL
Bo) vl IR T3,
5. fE #l

6 EFIH BT 5,

© 62w, FE, KR, pT2NOMO

7£ S*1I22.5X 3. 4cm KD [EREEFE > 7R (Figl
a), EBRICX ) RF LB LKA, FREETL
TSHAY v <& LECARRE ERE R
BE&#ED7, YAucolloid HEA4BRIH D > v+
77 &T, WM, SESBE, mARE AeEE
LED ) v il & h 5 (Fig. 1b). BT
fii v v < BhREHEAR TR LR LTl D, A
pattern #/RL T\ 5 (Fig.lc) .

@ 47, HBik, KRR, pT2N2MO

ES*4.0X3.5cm Ak D BHEEE X H b
(Fig. 2a), #BMIRZ T classlV Th -7, Fif
DRERKMIFETH Y, EXEKEL Y v e
KBIRT V) v e, MIEEAD ) v EEBY
BTz, 8Aucolloid HEA4BRIED > v F 7 5
A TREAREDOZIZRFE L T b (Fig. 2b), &

Filit ) v < By REEAR C X TR %R L, B pat-
tern TH» 5 (Fig. 2¢),

@ 6LF, B, HELIEE
LI H 18 S % & KESIVREDZE 0
b LICEBRFTH D, B X REE T2
Bk, BREELBL-Fig 3a), Frvavy
1A= A2 —ThHBEBREROR/MLAZ LR,
FEBALRHAG 2 S DM T, FhIQhfE & MEBEDR
FRRIBJE A 3 7, 8 Au colloid A T2BERI D
YVFT T AT AR AR, A
ZHROICHRE L Tis b (Fig. 3b), FiRIE R~ D%
EMREOBEREThICL D) v BBOLEH
Zxbh, R v -8R crELAESE
T THEMER ~Z/RL, Bpattern T % (Fig. 3
o),

@ 63m%, ik, Fhis

Sy BRERE YRS (Fig. 4a), Hik
BEOREw LY, 1EMEBCERIIEERLL,
MAEWEBE 5 B B 0*"Te-Re-colloid FEA 3 B
HMED>v+7 7 5T, i, SESIKE, A
DOfEfEI L USHE EE T T, ) v AEH B
HEhtwb, (Fig. 4b),

® 645X, B, EhfE, T2N2MO

£ S'*213.5%2.3cm KO EFERE R v, &
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Fig. 1 a. Chest roentgenogram of a 62-year-old man
with squamous cell carcinoma of the left upper
lobe. '**Au colloid was injected submucosally into
the left lower lobe bronchus.

cpm

SE—
10¢ zﬁ,_.‘:::—ﬂ

o E,____’—-—D—'-"'n

Fig. 1c. Regional pulmonary lymphodynamic
curves showing ascending pattern;pattern A.X,
injection site; O, ipsilateral tracheobronchial; @,
contralateral tracheobronchial; R, ipsilateral
supraclavicular; M, contralateral supraclavicular
region.

Fig. 1b. Anteroposterior chest scan showing five
nodes—one hilar, one subcarinal, two medias-
tinal, and one supraclavicular. Arrow, Site of

injection.
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Fig. 2 a. Chest roentgenogram of a 47-year-old man
with large cell carcinoma of the left upper
lobe. *8Au colloid was injected into the left lower

lobe bronchus.

II

Fig. 2b. No visulaization of lymph nodes.Arrow,
injection site.

LG L U@ sy, EfREHmoI KR &
b7z - T\ 5 (Fig. ba), = OffAHRED B
TRPLERE LW L7, *®"Tc-Re-colloid fEA
QBB D > v I 7 5 AT, K, SESIBE,

1‘0" N e
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Fig. 2c. Regional pulmonary lymphodynamic
curves showing descending pattern; pattern B. X,
injection site; O, ipsilateral tracheobronchial; @,
contralateral tracheobronchial; m, ipsilateral

supraclavicular; B, contralateral supraclavicular
region.

B EEO ) v ARl H S hT W58, HERE
AR ) v i XhTw3ied ik
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Fig. 3 a. Chest roentgenogram of a 61-year-old man
with bronchiectasis. ***Au colloid was injected
into the left lower lobe bronchus.

Fig. 3 b. Diffusion of injected radiocolloid is visual-
ized, but no lymph nodes can be seen. Arrow,
Injection site. -

B m®EIhb,

® 61wk, ZetE, AREMEERS

F S3ic1.4X1.9cm KOERERE >R o, BE
DM D b LI BBAISHAE 3 B s LESIERT & i
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BRRBED b oTe, ZOBMARTEBE AT
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Fig. 3c. Regional pulmonary Ilymphodynamic
curves showing pattern B. X, injection site; O,
ipsilateral tracheobronchial;®, contralateral tra-
cheobronchial; A, ipsilateral supraclavicular; H,
contralateral supraclavicular region.

A, FFEILACHSEE EEcBRERD ) v
BERCSA E, RAEMOEBRORER, BRLLH
S hiz, *"Tc-Re-colloid HEASRKME D> v+ 7
7 AT, BATHELEMIEDHRTY vl
BB, RAROMRA, B9, @Rk X O%H
BLEOY v vl ShTsb (Fig.6), A
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Fig. 4a. Chest roentgenogram of a 63-year-old
woman with pneumonia. *"Tc¢ rhenium colloid
was injected into the right lower lobe bronchus.

HAEFRMRESME 8438 F4 5
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Fig. 5 a. Chest roentgenogram of a 64-year-old man
with squamous cell carcinoma of the left upper
lobe. *™T¢ rhenium colloid was injected into the
left lower lobe bronchus.

¥,

.

Fig. 4 b. Anteroposterior chest scan shows a large
number of regional lymph nodes visualized and
clear visualization. Injection site is covered with
lead.

D U v _BHEED N EEE M 5 bl B,
6. £ =E
SHich~<ic Lk 51, Mk X OHERO v v R
OFf REAREHIcCHET 5 Z 113, BHEEEES,
BT B O BRI R O ¥ITE 7 b O iR g o B

Fig. 5b. Anteroposterior chest scan shows no ip-
silateral mediastinal nodes, presumably owing to
tumor involvement, Note the left supraclavicular
lymph node visualized. Injection site is covered
with lead.

TBETFRICBDCEETHIDZ LB Ew
B, BEECThbhT\waHETCETES iR
PEBRTWS &bl Biekic i S
ok e ERMEEEETNC X AEREHET (1972,
1973, 19744E)9C N HFic2o T O RE Y Gk
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Fig. 6 Anteroposterior chest scan of a 61-year-old
woman with recurrence of adenocarcinoma. *™
Tc rhenium colloid was injected into the right

The scan shows only

lower lobe bronchus.
contralateral lymph nodes—one intrapulmonary,
one hilar, two mediastinal, and one supra-
clavicular. Injection site is covered with lead.
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Fig. 7 Schematic diagram of the lung and regional lymph nodes.
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