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Development of a histologically based lymphatic drainage method focusing on
changes in lymphatic pathways due to dissection.
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Three main results were obtained in the present study. First, the deep
medial system, the superficial medial system, a connection between the superficial and deep medial
lymphatic systems, and the superficial lateral system, were elucidated. Second, three types of
detours, namely the detour of the lateral abdomen, the detour to the lymphatic vessel near the
midline of the abdomen, and the detour to the contralateral inguinal lymph node, were identified
after lymphatic flow blockage. Lastly, detours were located in the fatty layer above the panniculus
carnosus muscle and their lumina were wide. The histology suggested that the detour was a
pre-collecting lymphatic vessel. Lymphatic routes in the rat hindlimbs after lymphatic flow blockage
were different from those of the normal rat lymphatic system.



2 8 56%
QoL
(SLD simple lymphatic drainage)
1
30 SLD
SLD
(Asano et al. 2020)

SLD

(Nakajima et al. 2018) SLD
SLD

P 2020+

(D OTFERY v /SRRAE - VIBRY »/<EIRTE

A

(1) 2020

-
(1C6) (EB)

ICGEf& EBRE
ZAKE: UV E, KDY vRE

3

@) 2021 QU Y RRORERRETICTRY /<
TEREVERK
TREBRRZR EREDHY
TEARTE EEEHY
3 30 TEDY /85 5% S - H Y (ICGERR)
sk iz o BREYLK

Nakajima

1CG

B /EERERD ) v R E A IRIR
Y B ORBFN R ORE
(ICGEt: - EBL® - BER)

1CG M1 #ERDFRN

SLD



(€D)
4 (
2)
2 1)
2 2)
2
( 3) B Y
( 2 4) 1CG
M2 EE7v bOTERABEOY /%R
R 1. BERERDBEY v/ EiNDBN B REE
@)) B2 BRY L/ HEBBT HRE
3 RER 3 REREIRED Y O NEEBT DY U NE
B4 BBEY Vv FiA@D D BB
30
(©))
3 S5
IR
« 3 S
1~3 (
3 a) LN
¢ 3 b)
C 3 ©)
LN
3 : U >R IC A TR
FEKa: BIBEERD Y v B AEET S
FEIED: EEHRDY v EABRT S
FRIEc: AP AR LIERRY R E~EET S
« 9
(4) SLD
SLD

(4 SEEEEOEBE
AU SERTR ORI ER
B EEZ v MBS, TEIHaL REROIBAICMES 2 /B

Asano K, Nakajima Y, Mukai K, Urai T, Okuwa M, Sugama J, et al. Pre-collecting
lymphatic vessels form detours following obstruction of lymphatic flow and function as
collecting lymphatic vessels. PLoS One. 2020; 15: €0227814.
https://doi.org/10.1371/journal.pone.0227814 PMID: 31940420

Nakajima Y, Asano K, Mukai K, Urai T, Okuwa M, Sugama J, et al. Near-infrared
fluorescence imaging directly visualizes lymphatic drainage pathways and connections
between superficial and deep lymphatic systems in the mouse hindlimb. Sci Rep. 2018;
8: 7078. https://doi.org/10.1038/s41598-018- 25383-y PMID: 29728629



1 1 0 1

Suzuki Yuiko Nakajima Yukari Nakatani Toshio Okuwa Mayumi Sugama Junko 16

Comparison of normal hindlimb lymphatic systems in rats with detours present after lymphatic 2021

flow blockage
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Identification of the normal hindlimb lymphatic system in rats
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