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E: MEEERE FH AR LR WK AR, A SCE A R 552G SR
JRAZ TT VLSS AR BRI RE RS . R PTIRAE . RIS . R T R O SR R R R 1
FiBE ) L AR 9 H A FER LRI IEAT 2538, EOWHE BRI B R e MR R R AR A, A
1 A 12 VA Ik E0 A8 9 0 e oS 1A 1 3G 24 R8T A5 B B W 7 238 1 T B o
KHEIR): BN MR OE RS ILE; MDERERE
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R ELE R TG RS IV I 50 5 A 1 DA 57 00 1) 9 2 K T bl L 38, 9K ERL 3 At B A b £
BER2L, BYILAETEMAN Ty KB, BEERMAK B EE: ke S8R S
Ho MEEEREERT SIS RGM EIER, R SHIKAE, HREEERERGEE
(VA BB 5y, SRR EAE PRSI JEal,  AE AR Ot R FE IR E . B
T L LRBAE PR A OB R . WO R R AR =« bk L 4T A B 1 IS5 LA R 2 5 s IR N

R EAE T S e AR AR TR o L 45 S 9T 2% 4% (ISSVA) 2018 Ji (943 2K 39 4y
FCE AR, AR R L R RO RR R T, DS B AR LR IE R AR, AT i
B LA AR AT, B0 KM AR FLBEMEIS IR A LR B R, A
KRG R Z RO REMAZEW . BN EER T ERERSE, 2he
KEL, Hunm AR g7 NaFE X 4 @A, CT. Bt (MRID AU
WA, HIHICHSR AR N 32 B M 8 N 2 AR K R-F- (VEGF-C) Al VEGF 5244 3 (VEGFR3),
L% PIK3CA 53745,
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R} Ty e B i SR 1 a7 o N e O A i 1| AN S W et ) L A AT £
R 2 5 TR AT I8 03 A 21 23 DL R ) B A1 6T AH AR KIS 3 sl 55 o 8 A A Uk LV AR 1)
HIER A L, E SR R ARG 5 SR AR 5 S I g s =K
RO FE O T T-RERHZ . B IR0 I A el [ ) bk O/ i 2 R PR A e = RS A 2, ) Tl
ERBARZE, AL, KB R T E N R BRI AL .

BT CT R & A AR AR, BRIAE N e A & T B, A6 T A LA Sk 75
REILHE (MR) Vit @ 2 ia s BN, CT F4 S T IR 2 57k, CT I35 FE 4y HEs iy,
XM PR N P ) I S Ji e 5 Ay 110 S 7 B AT AR v PR UM SR St R R CT R s 22
(PERT, WORAR N RSE WA TelT SStmAe . iR, B 545, &
SR, AAMi. EER, PPEIEARAMK A AR, SR AR NG 5 R
AR R FR I 7R 5 148 () 5% R i ik 19 5 CT Az 2 ) S Ik vt

A CT BRI B QAT UG B, SRAS 4R/ o — e (P M S A Gn i . I
5, WoRHIBA. JEAT R IE R, SN A R A= 0. CT BG &
WV I R T DAV T SR AR R 454, SRR, R MRS SO s e T A A B ik
ELE S S L S R FRPIR

MR J& 56 VAN K B T B (B I B T, RN 'E B e ki, AL PR S
CEIEAZEFE) o MR XFFRUG . A B H 555 7K =F & I AR s, I se A &
VEE EALS, MR WMEE % (magnetic resonance lymphangiography, MRL) 43 A dE3 56
FR R A7

AEHE 58 MRL A FH 1 & MR /K R BOR BRI TE AR T2W 41, H T BoRE4E KT 4mn
(1) 6 SN2 M B FLBE R IR LA, 46 M FLBETH 1) 5 5 Tk R GEAHE O HESS rh etk 2, )
B AR [ AH A1 F i ) D e s e Ak, AN I A L LB It SRk T T AT S VT
™ MR AT TP AP S IR ) LA 5 7718 H A 5 B RT 5 0 Ay sl f BRI B 2 B I I, DL Je
PRI E . AR 5%, I 4007 X3R5 . ShA I s i L 4Rk
M (dynamic contrast—enhanced MR lymphangiography, DCMRL) & —F{ 3 k2
WA G AR, AT DA BB s JObk B R G (P Al 5 25 0 . DEAN A S bk B4 PN VR B R )
S DL S AR I Rk B R S5 2 W . DOMRL HOAR: £ 7 VA8 MR FS /e = 51 5 R %
)Y U5 98 DX L 5 o0 7 1 4 7 o e AE R 5 b, DL — o BT N LT LR S, AT MR
B TIW e A4, 1B JLEAEFE S TR 5 2min X LG BA G I Gk, 5 3~6min 3
BFLE, )5 RMTE, 75 5~9min WAZFHKSA, 15~20min J5 S HEAIATE H gtk
N ERY.

T ILARAS 25 R i U AR TR, Mok, AL RS SR RS B Bl 4 5 BRI T J0EAT
B RS2 ) LR IS Bl RS W K

WRELIA KR 4% (Lymphoscintigraphy, LS) Uik B SUG IR IR bRitE, A B HE X 2k
WESAR A QRS A, A AT A R A WIS (1CG) R ELIE 5 & —Fh 2 e Bt
B, SR IR EL A% LIV AE R = o R 4% 1 52 2 PR s

BB A AR O AR R A B s A TR S0 1) A e RS At R B A BRALARIAT 7 3 ) . S ) 2
fiFE, RIS RRAE A LR i e i, SR AR AR 2 R B T R B HOR, I
PRI SRS B =5 1297 (5 S AR D7 24
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2 HEBAEREMERNEEEES
2.1 HERERER

WREL R PRI MG ) LI 1) L3 S0 381 e NS S8 R0, A ST ) LB S0 A2 A T IR
BAE LA L B R R I B, SLBE I8 A2 ) LIRS L IRk L [ A R 1 A, AR B
BRI IRZIN, 4 ARS8 A JLFLBE M A vh JObk LR A5G (central lymphatic
flow disorders, CLFDs) FEU™ . =25 1 J5 DA 43 2 R Ak SLIBE Fh R SR A5 SPLJBE Jh i Rk,
SR A 2L B I 2 U L R T P S50 L [ e s A 34 AR /P P B SRS PR FLBE I, tRR A
Ptk FLBER,  DABRIEPEGIG R 32, any 47 sl Iy s R Ao e 5 [ i 3

S B/ = = B TR S 7] s B N e IO 7 G W= 7 RS = AN 7 NV =N Y ) 2
PRI H o RT3 A ) WL BE T G 2 R A 7 3 R I X 26 Fry B hg — ) sl R s
e, OZIHK, —MBIEREN, R AR EE A, R BRGSO CT S A -
KB IR, AHRBIMATE S He, B 2 i) 5 Lt s AR 9 b H ol =88 > 1. Tmmol/L, B4 H
Mt > 1 < 109/L, HUIMEGfh 3=, Bnli2Wog i JLFLEER (& D

(a) MaERXLEFH (b) HgHCTFH

Bl 1 5, 6 K. LIAERSM 6 RIANBE. ZeMC s s fug,  Mzkess B & 5o B 4 i 7t
fer, BN H = A R 2 LFLBE

Fig.1 Male, 6 days old, admitted to hospital with “postnatal shortness of breath
for 6 days”. Large amount of pleural effusion of the left side. Routine
examination of the pleural effusion indicates elevated leukocytes and high
triglyceride content in pleural effusion-neonatal chylothorax

CLEDs Br7E ) L s 22 4 JLIYT Rl DAL 0 SUBE R L BE AR EL 7Mbb, mT DAREAT P b0
SET-H o CLEDs 70 NS RIEMAE Ktk o SERME CLFDs 22 iy T 8 sl b Rtk 2 R &8
KEANRPE TR DOMRL A & RIS 0 A B AT IR K 1 3 s ik B2 AR e )
718, ORI S A A A R A Rl . AR Ak CLFDs 2 H 1~ & st D] BT 850 v o i
7 9AES A P oo i 27 N BN o 11 2 A AN D SRV 7 1o SR 2
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W2 P, WIATREIE AR AT I (MRL) TESE (K 2), SRR MG soh ek e
RGE iy ok, EATO RN, SR REL i A, R R B R

(a) T2W-STIR FEARTHT, A i s AR (b) MRL jeftRTHI, JR5 7 R BT ith

W i RIBK I FEREK Ik, e S KA X AR

(c) T2W-STIR FebARTHT, U8 Ko XL bk EL 7K i

K2 5, 1%, [EWNEN3 AR, INE2 M, 2y LEs Ik ZELA i
Fig.2 1.5 years old boy with intermittent edema for more than 3

months and aggravation for 2 weeks, the diagnosis is superior
vena cava obstruction syndrome

RS R MWK (primary congenital lymphedema, PCL) A% R Pk LA 1K)
RE KR, L2 W, BT8R Og S ek, bW g AEKRE 7243
(vascular endothelial growth factor receptor—3, VEGFR-3) 4% & &G 4 (fms
related receptor tyrosine kinase 4, FLT4) R R, M EEFHZE, #RERGR
Bfi, R CVRAE K T DT A RRER T T AL UMK, IR IR B AR RS, R A BT
FIHRT GRS, 75 5 K R A5 B S 7K e S0, i Ik A I A B I T S A VL2
353 H LI S 7 9 EL A S A R T R e 2 Rk B, WUZ b B

WM R (plastic bronchitis) AfRAGRR FWkEE R & wH, ik
Thenn e Mg koA 51 EIsE K s iKE TR JG (fontan fEFR) 33500k 12 1]
TP, BiE B BRSO R R A 2R P vtk LA Y I O B Tk, AR i
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R R IR AN RIE, RGOS SR A UERLZE . SCERIRE R ] DOMRL 45 25
A AAIE S S BE MR AN I, DOMRL & B oA 6F L) 1 11 90 o5 il s SV 2 B IR
A, BlTIDON EEARIEE, HIW -S4 b ik RGO My 7k (&1 3D, JFalfiz Sk e =
A NTBIT

2.2 HEEYKE

WEE Y 9KIE (lymphangiectasia) J& l TR MM B K E WL, sidk Ak i e
B BH ZE 404 5 i bk s T v S EU L [RLR AN, IR T T I ST AR I A AR 1
FEECECR G 2, AT UK AR A A AT R L AT AT A, L e IR A R AT
JIFS R AR 5 D 8%

J R A b A R Ky S R AR TR B B i, — IRAEIRIIG R B 36 16 8 A kA,
e PRI A8 A ) L AR JE AN A BLEAT PP R AE L Rt WRAEUS AN RE SR A 3 SV e o
TiE 22, DB, ARSI LK
G PERZI L T AR o

X JI 505 1 Fr 230 A R v 1) it 1) 0 A%
MR, w7 #r CT $9 4 b e A & 77
2, BN TR I T B R 0] LA il
AN R SG R, PR ERE, ATAA DR
JESRAAR, RSG5 2 JJIli T T 3 R AN 2,
PRIENESZ R WA LR B L (B 4.

SR EL 4 SO 5 2 P A L2 AR
(diffused pulmonary lymphangiomatasis,
DPL) AR, Jo AR A AR e 2R L)

K, L S Ak EE P IR AN A, T B3 I SO B LIN B R sk 3 e
MBS (DCMRL), MU 54 (%

WMEERHENZ, AR, RENREER L) RSB (Kmsl) ©
TFAEL R EFLE M, MR MEIMKE Fig.3 DCOMRL of the patient with PB,
e 11 R X d trating double Thoracic duct
IR TP R A BRI, RN RTBAR (arrovheads) and abnommal pulmo
AFRERE I o B ofr A ) 3 i v A A 5 nary lymphatic flow (arrows)

NI EAE P IRIE (intestinal lymphagiectasia, IL) &2 [ VE g9 B LK)
S I Tl Y i SR N 7 N W= B B2 Y- RNy 7R NN = | R R B R S I AN 17
R BT 2R E W Y 5K, o m, TR SE A, RE AR X
3 B FEW ) bk CL B A\ 18 s, JeiEE NI AR, AT 5 | S VS sl L BE I 5%

IL MR Ase A —, LN B 1/3 St 3Rz B W, JRn] RES/NG. /N
o 1/3 M N 1/3 5281, SR CT B0 A 52 B/ M RE R alaRig M (>0. 6 cm)
PRy ik (>2.5em) R E . 55 RE AR S K IR i A DA R s B

SCHR AR TE I s R VT I R S5 AT CT F 4 n] IR EE A [P LR, /Nl RN/ 55 2 5
DA% A Py HEAth 5 17 6 L 0 A0 S A IR VR BRI, RS AE AR L . I MRT
A Jy 8/ o AN FTHOAR TIWT R {5 T2WT S5 slRl w5 5 ods, i R B )R IR
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£ TIWE R Ao T2WT S5 M 5 B, KR 5 5 N BEa B2 5 F%
WA KGN FLBERARIRA G Si4h, T W RIBAAE AT TG M RN s ShaA
SCHRIG R LA IE S (DOMRL)  m MLFLBEM o MRJBE S X/ XU T B FC A Jil i 2 M5 D it 2 3
PRy, PR, BRRRALYE, TR E R B A BT I TL R ek 7E, T
Hog )L,

(d

e (@) ~ (d) B8 CT P4, Py MR AT AR . R, BT IR Wikk . KI5 2
PrEAER UG LW PO 45 5%

K4 B, 6 K. L AR EE 6 K7 NBE, 2Wh JE APk A 5k

Fig.4 Male, 6 days old. Admitted to hospital with “dyspnea for 6 days
after birth”, the diagnosis is CPL

2.3 HBEEmRELY

WWEE W (lymphatic malformations, LMs) J& s WL 56 M ik A way FE P 5005 o
2014 FEFE BRI S H BT A2y (TSSVA) AR CVE /T IMs EAT 2028, 70 e iy
EREAVFIR AT 3 B, B T 2 BT B 2R bk R . BRI /KkoR . ZEPRMRE R .
EUE IR L ) PR PR VR L R R UM R . R 1 AN ERE AR > 2 em’ 1R 2 i ALK

CUAAERR I B Y BB PE AR, TR ZANMARR < 2 om’ IIBERS AL, THRA LN Al 2E |
ECRE [ I JRA7 I IMs ™ 2018 4 [ BRI 57 9027 2% (TSSVAD K HL A A IRt Ak o i Y
IR I, & S54RYH M PIK3CA M5 oA (R AH S A

TR ELE MR T A R AR AR T KR . (venous malformations, VMs) [R5 2 F ik Wi
TE, & RGBS R R e R T, JFARECEIRE, AT L Tk A 2L
FTAT A e T LMs I HAL L, SRR AR . e LMs 2 LA
EBQE ARG, 2 RAETEILLILER I, & ok O d s, [RIBE4S, 44128
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R, ZRIUNINERAR, EARECR, WHRANE, WAL TARE, IR R Rek b T
JIESS 18 T 0 S R PR AT S B SR AN R, CT B MR A 2 R Iy SR B,
Fo A AR N BERAR 2 S BUKFEE S (TIWARAE S T2W mif55) 52, JREnl WL 20 g iy
HELRIE S5, MBS AR AL SN L, O BOMR B, SePEfr gaiife, X
ZRIMFARYIG, HEK™ . EREADNKC R /NLE WA, 4R 2 80 T
5, JLUCHIRE . PR B S IR, AR R R, Sk, AR AR,
IR & GE g DS AR KO T AR, ST LMs AT ON T R ARG A, B S IRE . MRS s TS
IMs W e AR AR R I B I A A M s DK DA 5 S R P S5 S IS 9 o CT/MR A5 28
R BEREW TR, A AT 0 B, B A A SRR SRR o, B sl 7 2 i ol
WREEARMR BTG st A, R ] B vl A A o

IMs 2 0LF 2 HLUFRJLE, 50% o HAERTEIBa b, (A0F AR . BEEEIL
(AR T AR R IR 2D AR IR E VBT B (R IR 2 o S LA A A PR I K
RSB E N ER, AR AR W BRI K, I AR s B ™ AR ™ M I AAEAR
SRR A A B bR B W T T LA ST SR LI R HE ™Y (I 5), CT/MR A A 3k 3¢
JEESK M, oA CT S 28 vy, MR R USRI TUW AR 5 AN ST 1 i B BL R IR 51
17 fe T2W e 5, BRI AR

-
(a) T2W-STIRjEIR T (b) T2W-STIRHE Wi (c) HBR-TIWRIR T

KBl 5 2, 5 A, B4AHERMY, ARG A0 IR 2R TR AR S5 R AT LR P AN B £
P, TIWARAE S T2W DUEfE 5 0 RS IE S, SOk et ZE iy i, H e R
WA RS 18 52 R AR A R A

Fig.5 Female, 5 months old recent enlargement of right neck tumor after birth.
An irregular cystic mass with TIW low signal and T2W high signal with
equal low signal in right oropharynx to paramandibular soft tissue,
suggestive of lymphangioma with hemorrhage, as well as the compression of
the oropharyngeal and hypopharyngeal airway

Ji5h, T AR A T CT/MR G A R DA A7 1l e R I B A, CT 494 iR 25w AL
Jo AR 2 AT e rb I 60, ml DAL B sl s 4 10 7 g 11 P e o A M A e L S0 41
oo WRERE, BSOS BRI SRR P I A SRE . K IR R B R R A
P TEE AT KAt e, EWA S, AR B S KEEKEN, R A s
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RPN M BE T FEVE AR I HERS , W lRl B AR %, i K — SRR AR AR AR AR A I Jks S

B E B IEATRE

Ca) JEEFR CT 3 5 e AR i =8 2 (b) JIZED CT 3 5it el bR T I e K P

B 6 5, 3% 54H, BR— XL, Rk AR . A T R AR R
kb, H P AT L FR AL AT RN R AR A

Fig.6 Male, 3 years 5 months old, Abdominal pain for a week with vomiting,
and diagnosed mesenteric lymphangioma with volvulus. MIP showed a water—
like focus in the right middle and lower abdomen with mesenteric
vessels and mesenteric root torsion

HHOEREE ZESMEREKE W RLFHWITE, MO RE A R
FOM G AT R EVE Y SRR A O, TSR A2 OB, TR R 4 B
VIR — 8. CT HA B PR BELL, 24 T8N, Witkidg 2 i, -
BN, TR AL N, A B R A8 2 A AL, nT AR AR e
REFE™ . Bk EER TS Gorham-Stout £5 2 HiE T SUK B BEIRAH %5, Gorham-Stout
CEEAEPT BN B R & — R e A, &) SEURERE T, R A B, I
il i, AR A fE s v sz 2
2.4 HEEBER

WREVE IR A 5 2 8% E B A R AR (PR AR, AR S SR R B R P il
W (DPL), % AUk A R & i AR Mg AR, 2014 4 PRk ph 244 3L
AR KM E S % (generalized lymphatic anomaly, GLA). 2RI Ak B4
B, BREZAMEZRNE T, 75% Wk A RN R ACE %, JF R 8 LIRSS, £
MG S U 2 A R 52 R, SR I 2k AR R R B A, N n] [ A B K e
/e FLBE MG . B B8 52 BN R THEAR, RID - BEIE N BN AR, B R i o se s
ey, W B R ZAANESNER, ST g WES. 5E. RAZUZ R,
R CLE TR o s A8 3R S I e A 2

7 1 T T R 2L 9 Dy I PN U L R S, R RO AR I ) BT R S SR TR L)
WRERET I, CT T A T pAy 57k 3 P ) /S P ) o 14 5 S RELOR I MOIR 2503, AR W S 3 5, R
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BRI R KR BEAL, T TRERER, LA I U NSRRI T I 5, mT L s R

RUVUFEM YR (Kaposiform lymphangiomatosis, KLA) & MR8, FRig ke
Z A U A RGO, H AT MRS R 1) AR ) E R AE, TSSVA K KLA VA28 GLA [l —
FIERY, Y AA Rz R A Y, I e FLEEW,  [R] HB Kasabach-Merritt 3
SR N TR 274 B 1 SR A 3 e 08 0 6 0L T T 1) R % o i D o 1) G S8 48
IR KB, 2% FE KLA (Rnlfig, Al LLWIRRiS ="

Zr b, BEAHT R BB A I A AT i % O PR A TR B R 1 e MR R AE
PRI S D0AS,  oh bR B2 [0 3 s S s A (s B A T 22T T AP (B, JF A2 1R Ik A O
R AL T 588 > Hr .
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Imaging Features of Lymphatic
Malformation in Children

ZHANG Qifeng, HONG Tianyu, DUAN Xiaomin™, YU Tong, WANG Yan

Department of Radiology, Beijing Children’s Hospital, Capital Medical University;
National Center for Children's Health, Beijing 100045, China

Abstract: Lymphangiodysplasia is a common vascular disease in children. This paper summarizes the imaging
characteristics, anatomical basis and pathophysiological mechanism of lymphatic reflux disorder,
lymphangiodilation, lymphangiopathy and lymphangiomatosis through different imaging techniques and methods,
so as to intuitively display the characteristic imaging changes of lymphatic dysplasia. It provides accurate and
appropriate diagnosis and treatment information, as well as the means of monitoring curative effect for clinical
diagnosis and treatment of lymphatic diseases.

Keywords: radiology; magnetic resonance lymphangiography; child; lymphatic malformations
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