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A histopathological investigation to acquired primary lymphedema
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We performed hematoxylin-eosin staining and immunostaining for LYVE-1, IL-1
B, IL-6, and TNF-a to collecting lymph ducts obtained from the lymphedema patients. TNF-a was
more highly expressed in the smooth muscle layer in primary lymphedema patients than in secondary
lymphedema patients.TNF-a -related inflammation in collecting ducts of lymphatic vessels is regarded

as an important characteristic of the pathology of primary lymphedema. i )
We hypothesized that an autoimmune disease or self-inflammatory mechanismoccurs in lymphatic

vessels, leading to obstruction.
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MTHs D55, KEEICEITIEGTFERE (Miroy w74 &) ZIR< LTREDNRERHATH
5. ZWTICDOWTIERAZI E B2 HBEDNEL L, BEAFRE LV THEILISINCHDERW, DHE

TIE 3000~4000 ADBEREBHEHEESINTWVWED, EEEREZZZ2L TOLWARVNEEDHZ VL
Bon, HEIOEZHTWRY, B, RENABEDOERERDIHEEIN Y FTICDNTIE,
AR V/)CEEOEEERRD (2008 EHNSERAE R - ) EEFEEOBEBEHRDHSNTEH
579, BEORANEGELIDKRERBDEB > TV,

FHRMEY Y ICHEIFGRRE) V/ICREEER D ZERERBNFEIND, REDOREE
BEWELHASHNICSNTWaRD T, IhE—2ICiE, BMETIL TR, REED >V IGE
EEEDY VI/IVEICDWTORBEBZERNIES MR > TOWRWA N LW TH > I

bNONORER TR BRENICERESNIREEY VI/CEEEEDES Y V/IERSTICA
FEBOBEMFRELNS (1) ARMEICE TS podoplanin OERERET DR (2) &
aYUV/INEDRER (VU2 /NEEE) OIEERME (3) £&8Y Y /\ERENDOEE O KIEHIRZ
HRFR MEShifc. 22T, podoplanin ICDWTIRESE, TEHA VEN U REMIE
BOFEICEAS L TWSAEEMENRESNT W, 2D ENS, bhbnIERREED v/ CEEH
TED#REIC podoplanin ICEAT A5 A DRBERFHLBEENES L TLWSDTIERLWNEEZ,
Nz BEDREKDRIEEINSIRIEL LS EEZ .

2. MEOHK

(1) RFMED Y ICEEEED ) VIVEZDH D DRBEMEN R -—RFICREMEEICE T3
RRZZZVDOEREFEBHDIEREICDOWT

(2) FREMED V/)CEEBERED ) > /VE B FEMORIEBEMF R RICREMIEREOREE
E, INORAERBRDTIAINATAIAHY—ICDNT

(3) FEHEMEY > ) CEERIE X 1= X LADIRGIZEE

3. WEROFE
(MR EDES

BRI KEMERE TIE, FE5 10 FIORFENE Y >/ CREEEICT T 2 ARAE
(V> IVERBIMET - LU LVA) ZifTL T\,

Bl Tl mEZEESEREICINGS @ﬁﬁ%ﬁ%b\%ﬁﬁqﬂ ic (&)Y v /\E ez oREBHz,
BAENESNICEMICRDEINT 5. £z, 9 ClcERBEEESZEBL/ZONI—)LICE]
> T (iRICYIFET 2EEDD) &F&T%ﬂﬁ%%ﬁy@“%tw NS DEEICXY L TERLRT S
RIERM TR Z T I
ESERRETCIE, BRERERRED ~/GRE (AP-LE) iEf) 8 ks, HmFEMEY v/ GHE (S-
LE) fESI 6 Az UL,

(2) IR BRI S O EIE

B UBREIE/IRZ T AILATILTE R (PFA)TEE. D, BEDODAYKFY U v-ITH
Ve (H-E FE)ICIMA T podoplanin ¥ a-SMA (X9 2 & EEEZEINU 2 (horse-
radish peroxidase ZfEMA) . BRIEDES Y V/NEICDWTY v/ ERNKMABEOIR T Z LB
52 &I,

e, VYI/INERBEOXEMREERICOWVW ORI /ERZTo I, IZ, REEEDER
EETHEARL) V) CHFEE R ICE W TIEEBAIC O FE A ICTE Fffﬂﬂﬁ'@@/xﬁb‘ 2H5ND
ZENMHSNTWSED, REEY VI/ICERBICEWTIEY Y/ E-BRYEIMONRERZEED
EBEIcEWTH ) YINERBEANDOXEMIEZENEL TWBHAEESGH e, (ZDHFE, TRFE
MYV ICREICDWTIEY YINENDOBRFTNGRIENRRE &E WSIRGNEL D EEZ SN D).

NEMEREINEBRICEVWTERERE SR L TEZWMERLRO sficfics, -1, 14, IL-
6,IL-10, TNF-a® B, #EC3/C4 E WS TeT I HIAT 4 IA 59— REBRSY VIV DRE

1




EEBCEREZEML, ERADEOEEICDOWTRIEL .

4. TR
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EE
WINDEICEWTHEBRD &L, IRY 17, YA T, BIL51TD 3514 TIcH
FCTET

Flca-SMA (a-FBEHT7 0 F ) RETIIRESY A TP Y 1 FIcR T 2FEDIEE
MNEBHOERBICLDHDEHAAL, CORICEWTIHEAP-LE & S-LE OBICEIFRS 5
niano-o e (FIG. 1, 2)
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—7A, TNF-a & IL1B8ICDWCTIR—RUEEC B2 TEEENTES SN, WIhd AP-LE
ICENWTEICERBLU TWBERENRS Sz (FIG.5). EiC, MetFrRstT iﬁul_ﬁﬁf—i
HEODOERICEWT TNF-a FERRERREEY V/CEBEBEICSWTEARICEICEREL
TWre (P=0.0017; Student -t &7, FIG. 6).
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FIG. 1. HE staining of lymph ducts from lymphedema patients. The upper row shows the ectasia type of lymph
ducts. Themiddle row shows the stenotic change of collective lymphatics.

The thickness of the muscle layer is over 100 Im. The lowerrow indicates the closed lumen of collective lymph
ducts. (a) 59 years old: lower leg, (b) 49 years old: thigh, (c) 37 years old: lower leg, (d) 68 years old: thigh, (e) 44
years old: lower leg, (f) 59 years old: thigh, (g) 23 years old: lower leg, (h) 59 years old: thigh, (i) 39 years old:
lower leg, (j) 19 years old: thigh, (k) 38 years old: lower leg, (1) 19 years old: thigh, (a—f)

S-LE, (g—I) P-LE. Scale bar = 100 um. P-LE, primary lymphedema; HE, hematoxylin/eosin; S-LE, secondary
lymphedema.

FIG. 2. Immunohistochemical staining of a-SMA. The upper row shows ectasia type lymph ducts. Although the
smooth muscle layer has been already thickened, the lumens of the lymph ducts were preserved or dilated. The
middle row shows stenotic changes of lymphatics from both P-LE and S-LE patients. The ratio of smooth muscle layer
in diameter is much higher than that of the lumen of the lymphatics. The lower row shows the closed lumens of
collective lymph ducts. Almost all sections were occupied with smooth muscle. The smooth muscle layers of the
lymphatic vessels were stained with horseradish peroxidase as a secondary antibody. From (a) to (f) are specimens of
patients with AP-LE, while the other six specimens were taken from S-LE patients. No significant differences were
observed between the groups. (a) Primary left lower limb lymphedema in a 23-year-old female. (b) Primary right
lower limb lymphedema in a 59-year-old female. (c) Primary left lower limb lymphedema in a 23-year-old female. (d)
Primary left lower limb lymphedema in a 39-year-old female. (e) Primary bilateral lower limb lymphedema in a 19-
year-old female. (f) Primary left lower limb lymphedema in a 19-year-old female. (g) Secondary left lower limb
lymphedema in a 61-year-old female. (h) Secondary left lower limb lymphedema in a 49-year-old female. (i)
Secondary right lower limb lymphedema in a 37-year-old female. (j) Secondary left lower limb lymphedema in a 68-
year-old female. (k) Secondary left lower limb lymphedema in a 44-year-old female. (I) Secondary right upper limb
lymphedema in a 59-year-old female.

Scale bar = 100 um. a-SMA, alpha-smooth muscle actin;AP-LE, acquired P-LE.

\b:/‘ T

ectasia

o (G \
8 | 2
| =g \
s %
7 | )
29 |
o (€ e
[ ~ »
o x ~
o |7 4
S LA,
AP-LE S-LE AP-LE
LYVE-1 podoplanin F|G4

FIG. 3. Immunohistochemical staining of LYVE-1 and podoplanin. The first, second, and third rows show ectasia-,
sclerosis-,stenosis-type lymphatic vessels, respectively. There was no substantial difference between the two groups
regarding expression of LYVE-1 or podoplanin. (a, g) Primary left lower limb lymphedema in a 23-year-old female. (b,
h) Secondary right lower limb lymphedema in a 64-year-old female. (c, i) Primary bilateral lower limb lymphedema
in a 19-year-old female. (d, j) Secondary right lower limb lymphedema in a 37-year-old female. (e, k) Primary right
lower limb lymphedema in a 39-year-old female. (f, 1) Secondary right upper limb lymphedema in a 59-year-old
female. Scale bar = 100 um.
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FIG. 4. Immunohistochemical staining of IgG and Clg. The first, second, and third rows show ectasia-, sclerosis-,
stenosis-type lymphatic vessels, respectively. There was no substantial difference between the two groups
regarding expression of IgG and C1g. (a, g) Primary left lower limb lymphedema in a 23-year-old female. (b, h)
Secondary right lower limb lymphedema in a 64-year-old female. (c, i) Primary bilateral lower limb lymphedema in a
19-year-old female. (d, j) Secondary right lower limb lymphedema in a 37-year-old female. (e, k) Primary right lower
limb lymphedema in a 39-year-old female. (f, I) Secondary right upper limb lymphedema in a 59-year-old female.
Scale bar = 100 pm.
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FIG. 5. Immunohistochemical staining of TNF-a and IL-1b. TNF-a and IL-1b were highly expressed in the smooth
muscle layers in the specimens of both AP-LE and S-LE patients. These cytokines were expressed in all stages of
lymphedema. (a, g) Primary left lower limb lymphedema in a 23-year-old female. (b, h) Secondary right lower limb
lymphedema in a 64-year-old female. (c, i) Primary bilateral lower limb lymphedema in a 19-year-old female. (d, j)
Secondary right lower limb lymphedema in a 37-year-old female. (e, k) Primary right lower limb lymphedema in a
39-yearold female. (f, 1) Secondary right upper limb lymphedema in a 59-year-old female.

Scale bar = 100 um. IL-1B, interleukin 1-B; TNF-a, tumor necrosis factor-a.

FIG. 6. Relative expression ratio of TNF-a and IL-1B. Expression levels of TNF-a and IL-1B in specimens from AP-LE
patients were higher than those of S-LE patients. The difference between AP-LE and S-LE was statistically significant for
TNF-a expression, while the difference for IL-1B was not. Error bar: standard deviation.
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