Online publication August 6, 2008

@iE

g&ll

L HR DB LY Y ROME—UMEBRY:, SRS, S L oMi—

V) Y ONTHIE D SRR D Bl O 3

s B ke =R

WA #a =BE 9K

fH fhit

B BIUEOY) CSHEHIMYERENL &, EHE O BICREY L oE R, FE w027
HRAHE S 20 R AHAET 225, ) Y/ \RORIEATE 2 6 2R ) NEEEAR I & &
5, TOHDY) YXERIZE ST, TRITFBRICBIESAME O AANE Z ) K8 & KT oML 35
AT D, LAL, WEEOARRENIG RIS L C IR LR EERAIREED ) v AR S T
Wk, IGEIE, SHREE T O 2 SERIERIRY G & o T 2 VERTTRRE O PR & TR E O BF
DA% T %, (IIpn Coll Angiol, 2008, 48: 173-178)

Key words: lymphedema, lymphatic channel, lymphaticovenous anastomosis, microsurgery, supra-micro-

surgery

T I

1) 2R ORISR I & LR iE I (R
FRCIER, EHE F T ) TR 7 &) AT
bNTE7z, AFHEEINFEEOEITZIH T 50T
HY, BBEIEY L) o8 E NTICHER L7z
ARA %A L CHIRR ISR SERE L H L LTw
bo LAL, WINOFEEZHWTHEHMICHZS
FEOFEWRYEIIE L VWE ShTE2Y, —77,
Wl O TR FH SRR B U A B () 41 R
(supra-microsurgery : 0.8~0.5mm® [LE W) ) DT D
SERAZ X o T, Mo TRV IMAEY AT IRE L 7% > T
24T, ZOMEMEEE MW EHE WS Z L ick
DIERDAIRI 72 1) >/ SEHIRFE > Y E 72130 o8
BRI AN VO RGEE T LR 238 L) oo SETEDR
W EMAHTE SN Tze BUE, FRIOGEL LICH725
FH R REOUEEGI S S GO TW a7, i
X0, INFTO) UONEBIZES W EW) E 2
A3, RN E 7T Al £ 7213 G o e B
FEIIBATLo2H %, ARaTIEbb s BifitT -
TWA IR OWTIRR S,

DO INFEICHE TR o NEDERD

FERMINZY) ¥ 78GR & IR AR DR AMRTERL T & 5
BITY Y REEDIEET A b DL Bbs, o
WD) vosginsdcbimpansg L, BELZY
YONEORERITRIIR I B, T OFER, ) v SHidE
B B AR 2 & D) 2 o S SEEARI O T5 # 7
BMDHE B ZDMH, REFRYIEHRRIEH 5 LRI
HETLOVNGHIICE & F 2%, ZORE, Bk
IGEHEFEO T E S T, RIEEI . DR
D U ONER AR RTHITIRY Lo ORZE - kA
i ) SRAE AT DTG & o TR T IRIAHLERR &
BENOBEMAEOMEIR 5, INETIZHEON
BRI O FRIED ) v SO BRI R A BET 2
&, BRI OZ M & FEAILAE 2 OFERI, DU OFS
P& ) 2O RE 5, FIEOHIM & 4O E
B L v, 72, D &b FHEMI O FED
FEEE DM (2 DOVRIE & B R R OTRIEIC S ) L b
MHET2b0EEbNL, SHIZ, VU EPEET
PIESNTWTYH, WEGRMERO Y > 3B OB IR
FEINTVDZEDVE N, ZORER, WA SAFAIC
L0 RRE D ADEFM B LEHEDIHELNDL T L %L
DFEBITHEN D, &512, REEHHTYELTHK

TREETER R

THE JOURNAL of JAPANESE COLLEGE of ANGIOLOGY Vol. 48, 2008

20074F12 26 H 2 B

173



) 2 NPRIE O AVEI B DO ST DA

BRESOFFREA IS BB b RO SND Z L5, [T
B 2/ VETERORBEAEL DY, V) 250
HHEHDLDOTHAI o

LW D NEREERSENE

BERD TG ¥/ VE R EEMERT 2 DI TR W
720, ) Y NEDORIEIRMN R VoNEDORRER Eidb
oY, MEMICHENT2REDbDOTH o7, ) v
INE R E SRR RS S 72 L VE O RS RERAS
ETHVRAERENTWE, A Y Ny T =071 —
~ (indocyanine green: ICG) % iz T7EST L R 2 24 C
g, Eﬁlﬂlﬁi“(“lilCGﬁ“ﬁﬁ'ﬁ%ﬂ L7anin) o
N%&ZRITRIRT 5 DODHEET & B FHERTIEEI
PERERE S OFLEEDSEAL T ICA S I HERR T & 5" ¥ (Fig.
1o BHEDY YXFEGITY, @ hs ) v
BUEHEMTCEARPAONDEECHRETLFE LT
L3, TR ORMY Y oNEEGITH - TD
RBTRD TS LV L%V, 2O LT T
IZBWTIE, FEAFA LIS T, B &0 TT
T ¥/ ORIEAERED D 72 ) Kb TV BT RENE
a5 o

AEE

(MEAX by X7 (@) & 2EKEEE
PHERINZ CHIFE 2 &, FEOMEL P 5
HITHWS , BHEDITIET b HDEHE L TR 2
LA BMHT 5, FRICEBORRIIZLTAEH LT
b9 T, HEICUEEZYRTO, eI A
THEL DT, Eﬁﬁbw%®’ﬁié VI LT
Ty vy, TAREEMT, MACHELZA Y F >
7&#6 @@ﬁ{lﬂi@@»ﬁbfi%&m@&

CEBEMEELTY iLlE, ABEL/Z) X TV Y
4%~ v%f‘(i%?ﬂ#ﬂﬂ@‘ AFaeldii:¥ & i ST 2 2%E
BEIEd LITRABIOZE VL) TH 5,

(2) ) > INE MBS AR & fiT
INANSAEER ST B2 LT, ) YN EEBIRRICE
AT D B R S, A A A L
L, METHNET 2 ETH L, DHOYARTIZA
T OWEMTH o7, FHHE OIFBHMEE T I2F20% 5
30f5 2P R L, 503 7102 (120mm) D% Hvy, 8%
ANAVE WA % IV 72 o o SEEIR Sk 247 - T

174

Figure 1 Infrared lymphography.

A: Fluorescent lymphatics were traced with infra- A|B
red lymphography. Only the distal lymphatics are

detected on this bilateral legs with mild lymphedema.

B: After subdermal injection of indocyanin green,

several fluorescent lymphatics can be detected with
irradiation of infrared ray.

Figure 2 Microsurgical lymphaticovenular (LV) anastomo-
sis. Under an operating microscope, a lymphatic channel (L)
of 0.5 mm was anastomosed to a venule (V) of the same size.
Flow from lymphatic channel to venule was established. Six to
eight stitches were placed using 50-micron needle.
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Figure 3 Postoperative change of leg circumferential lengths.

A: Case 1. A 42-year-old woman with early-stage lymphedema of the bilateral legs following hysterectomy.
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Left: Preoperative compression could not stop the progression of edema. LV anastomoses.
Right: Two years after anastomoses. Remarkable decrease with conventional compression. C
B: Early stage LV anastomoses under local anesthesia at 3 and 4 months after the appearance of edema.

Left: 3 months after edema
Right: 4 months after edema

C: Periodic decrease in lower leg size up to two years after surgery.
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anastomosis under local anesthesia for leg lymphedema: is it effective for Stage Il and IV ? Ann Plast Surg, 2004, 53: 261-266.
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Figure 4 Effect of lymphaticovenous anastomosis for severe arm edema patient.
A: Case 2. A 64-year-old woman with long-standing (11 years) progressive lymphedema following breast resection and A B

irradiation.

Left: The patient had complete brachial nerve palsy of the arm. Two LV anastomoses at the elbow fossa.

Right: Eight years after anastomoses without any compression.

B: Light microscopic findings of biopsied lymphatics (toluidine blue stain). The lymphatics show dilatation and have small
regenerated smooth muscle cells, which means loss of drainage function of lymphatics.

Left: Elbow fossa.
Right: Wrist ulnar side.
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Recent Advancement on Surgical Treatments for Lymphedema
Isao Koshima, Mitsunaga Narushima, Yusuke Yamamoto, Makoto Mihara, and Takuya lida
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Treatment for limb lymphedema is challenging. The recent development of the super-microsurgical technique has
made lymphaticovenular (LV) anastomosis an easier and more accurate surgical method for lymphedema. A summary of
our experience as well as recent developments in surgical treatments for lymphedema are described.

Methods and results: Ultra-microstructural analysis demonstrated that dysfunction of the lymphatics in lymphe-
dema was caused by the degeneration and incomplete regeneration of smooth muscle cells and valve insufficiency in the
lymphatic channel. ICG and infrared ray examinations have been proposed as new means of assessment of lymphatic
function. LV anastomosis is suitable for genital edema, arm edema with severe phlegmone with leg edema, and early
stage leg edema. Although pre- and postoperative compression therapy is generally required for limb edema, some cases
do not require postoperative compression due to remaining or regenerated smooth muscle cells. As new methods of
treatment, the vascularized lymphadiposal flap has been effective for progressive cases with LV anastomosis. LV anasto-

mosis is also effective for congenital chyloabdomen. (J Jpn Coll Angiol, 2008, 48: 173-178)
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