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[ Abstract ] Objective To reclassify intramuscular hemangioma patients with the International Society for the
Study of Vascular Anomalies (ISSVA) criteria, and compare the clinicopathological differences between different types.
Methods Intramuscular hemangioma cases diagnosed using the World Health Organization (WHO) classification of soft
tissue and bone tumors were collected from Oct. 2013 to May 2021 in The First Affiliated Hospital of Xinjiang Medical
University and re-classified as hemangioma or vascular malformations with the ISSVA criteria. The clinicopathological
characteristics were compared between the 2 groups. Results A total of 40 intramuscular vascular cases diagnosed using
the WHO criteria were enrolled, including 4 hemangioma cases and 36 vascular malformation cases reclassified by the
ISSVA criteria. The hemangioma cases were mainly female (1 male and 3 females) and were mainly in the head and neck
region (4 cases all in the face). The patients with vascular malformations were mainly venous malformations (22 venous
malformations, 1 arteriovenous malformation, and 13 mixed vascular malformations). The lesions were more commonly
seen in the extremities, especially in the lower limbs (19 in the lower limbs, 10 in the upper limbs, 4 in the trunk, and 3 in
the face). The pathological morphology of hemangioma was characterized by vascular proliferation with lobed distribution
under the microscope, in which vascular endothelial cells were plump and mitosis could be seen. While the microscopic
morphological features were correlated with the specific subtype of vascular malformations, venous malformations were
characterized by thin-walled and dilated veins, occasionally accompanied by thrombosis and phleboliths. The thickness of
blood vessels varied for arteriovenous malformations, with fibers and smooth muscles proliferating into surrounding stroma.

For lymphatic malformations, the diameters of lymphatics differed and foci of lymphocytic cells could be seen in the stroma.
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There was no recurrence in hemangioma patients, and the recurrence rate was 22.2% (8/36) for vascular malformation cases

during the follow-up from 9 months to 8 years. Conclusion It is suggested to reclassify intramuscular hemangiomas with the

ISSVA criteria. The new classification (hemangioma and vascular malformation) has significant differences in lesion location,

prognosis and pathological morphology.

[ Key words ] classification of disease; intramuscular vascular lesion; intramuscular hemangioma; vascular malformation

AR B F b i A WHO 12 WibrifE, AILP9 il
IR S A SUM R 0 26 B — Pl L AR 2R 2R,
FEBAMAER, EARINE R R G, nlRA:
TEMEERO ARSI AERZEOILN AR n)
AEN A, A ELE AR T
Jed S A RHE ARG RAL B . FfS PPAS 25 7 A7 AR 22
S, ERR LA K RHEAFFE %25 (International
Society for the Study of Vascular Anomalies, ISSVA )
o VREHF UL P 9 72 0 — 20 A 53 DAy L4 96 R I 4 R
. IF 22 BH A 25 A B R I A 28 53R LA
VA HE B A s A LR RIS LA T Il 5 2
FRY LR I TR ) AT S T e I R A 2 —
J& I Bt 2013 4F 10 H % 2021 4F 5 7 KI5 5 IR
WHO & 5 8 H MR 12 Wi B0 12 /Y 40 B LN
MR R ORE, R PR Y ISSVA ARuEE B kAT
G325, PRI . e FIE AS R TS 45 J5 X 42
ISSVA bR 285 W 011 64 7 LB 0B o

1 RS

L1 WRTA  UREEI IR R R A — R
EEBE 2013 4F 10 H & 2021 4F 5 A 2K LA i
FEIATTARYIERIY 40 G HITTR,  FIrA eI 4 bl
VICsE, I2WiZ AU 2 e L RN BLE T IA o
12 Z¥ia% AR GIKTE WHO B 544U
RSWRIE Y AT A LR L, i ISSVA
bR BT TSN

1.3 JRIAFAESHT T ARUIBRFRAIIZ 4% WK
W, AT, YRR 4 pm, A6
WIBE LS, i 2 202 L 45K ] EnVision —
A, NIBH# 228 1( glucose transporter 1,
GLUT-1) #t & g T ¥ [E Abcam 2 #], CD31 T
i, CD34 #iifk. D2-40 Hifk. —4i. DAB I fiixl
R TRENFPHE (L) ARAR, Wk
FARE BRI 53647 GLUT-1 G o285 S H) 35
BF, DASRAR 1 R S BEE X IR, 2 (5B A7 S 20 e

[ Acad J Naval Med Univ, 2023, 44(1): 124-128 ]

CD34, CD31, D2-40 FH 2% 5k k48 9 Bz Bt / it
FROE

2 # R

2.1 ARIEISSVA S Witz o k4R g AK
I WHO 55 SR EH 2R AR i W JIUIA i 98 1)
B 4011, B 20 . L 20 B, AR 4~70 %,

HRAEIE A 24.5 % o ARIE ISSVA brifE F B 285,

MAEWHE 36 451, 19 4 41 36 1 1M1 A I 3 o,
22 R KT . 1 Bk SR KR . 13 B TR
AR WY, TRA A WY TP 12 ] # ik
WA 5 Sl R KR TR 5 B 1 R IR I 5k 1 A iy
ERA

22 A G0 W RAFAER TS 4 1)
5598 5B B4Rl 33~70 %, 31 . % 3 4,

PR 1A H 2 28 4F, ¥k A T ER. 36 {5 i 45 i
WREFER T 4~64 %, F 190, L 17 4, HHEE
1d & 154F; 19 BIRAT IR, 10 BlkAT AL,

4 KA TR, 3 R T HEs. B9 M=
8 4F, 4 Bl R B E IR E K, 36 HlIL A I &
HAR 8 HIE K (B RkFN222%) o

23 S E T fe e SR A SR IRAFAE 4 ) R R
H 1Y H-E Y (0 25 JL 34 3 908 6 40 i A8 AL L 1 48
RIEA (B 1A) , M E 2/ NR SR, /et
[EJZFAELH G A 5 A N ROIERE, 2ONEDE . b3
B, T E BN, A2 R 1/50 EfEM
B (& AB) ;5 [B5EA] WL AR R AR, oA DB 2
WKL . SRANAIRIE . et AU e A R,

4 Il AR R LS N B2 CD31., CD34 ¥ faPE#
ik, GLUT-1 ¥R (Bl 1C) .

36 1] 1L 45 e T A8 5 1) O i 20 2 Ak 2 G AR
CD31, CD34 i W& RAMERIS, GLUT-1 Y&
FIPEZRIA. H-E Jeta i, (1 IR IkeIE B
K ULHIKEGIE, 4% 35 B ULHR . k. whRERRK
(E1D) , M4 N AR, RIS RL, &



e 126 -

BEEEIAM 202341 H L5 44 %

FFEpkiAe 18 4, #HbkA1 6 Bil. o 1 BEhiH bk
FEAN 12 (R K I -5 s 1 2 R A i 2
] DLREJEEAN — Y JEERE M4, [RIB2F4E. FiEiLE
FORIE AR, HEFIZRAL . TSR (1B ) 5 1 ks
W ERE  PUak . AU LR, A AT I

IRFEDYLINELI, ] Rl T PRI EL A 2R A (1]
1F) , S Uk g /R itk B P Bz 4 it i Jo
D2-40 FHPE. M4 W AT 6 f51) 1] S5 T LA Rk 12
A, IRANMIRIE . RAETLIRRM, MRS ISSVA
PRIEATRL 2RI MR B IEZE R . (1 2) .

B 1 & E e R R IR
A IR LA A o S B 5 R A — P20 £, 100X )3 B I AEPJRE PO ML PN B2 LR , S22 B B e AT A% 23 54 5 (AR —
PR et 400 X ); C « MLAEIRE 1) N4 P9 Bz A0 A ARG 2 1 1 BRI ( See Uk aA e (0, 200 X ), A7 A/ IVHE R itk 1 iz )%
i LT 40 I BE X B ( 400X )3 D 3 IIKIBEIE ( IR ACKS — FRT 3 5, 100 X )3 E - SHFHIKIRTE ( S5 AKE - rLrgefa, 100X );F: kLA
WA ( IR AHE — PR €5, 200X ).

4
5 o o
S 0 GV e
e VR e
w1 .

w2

w3 Tk e
wld -
wHls

W S ke

il

w1
k] I 5 BRI S5 Sl R R & R e

etk
w10 [ ORI 5 A AT TR £ R0 W
#Bl11
w12
w13
Fifl14
wHlLs
w16
e
w18
w19
##20
w21
w22
23
w24
w25
it 26
w27
it 28
w29
430

w31
it 32
#it33
w34
i35
#4136
w37
it 38
39

fa #40

Bl 2 40 flHF ISSVA tRERRE 42K B85 TR R
BERSW
ISSVA : [EI BRI 45988 ALK IR T 9% 24 45

3 it it

JUL PR M3 2 SR A IR TP 5 S A2 1%,
JE— AT DURAE TR AL RSO Y R 1 A4
AERRAS, DUF IR B UL LD AR Y i 7
I PRI T AN AT KRB AR 1 . AW K
AUEe, thFARE B ATTHIR B rTREXT ] 412
SRR SIS, ek R R S A U
1972 4 Allen Fl Enzinger TR PR PRI AR WL
NIIREST A 5P B L 8 O R St T INERIUINR 24 R TN
RIRIRAR, Ja9 WHO BI I Z M HES . 4t
T R, R EIUA i AR vT RE Sk i HE Y,
171 JE B 9 AR L ISSVA MK £ 2 B [
PR R I A 7 43 A DA I A 8 A O R 4 I
Jed SOVE i 100387 TE JRC I B 7 | 7S 1) 14 R TS, 2018 4F
ISSVA 4325 ol LD I 457988 51 R 8 B 4321
s 0T by T L DAY L AR A LR A 10
TEARRE, ABFFEARYE ISSVA I 45988 I 45 I 1)
&P I s B AR R 25— P B B 2013 4 10 A
2021 45 5 H 40 FINLA IR 4320 4598 4 51
KA W 36 4, KIS B EENIRRI ., K



SEUML S fE, SF LR ZE ISSVA AR IEEH 28R I R AR BRI 44T o 127 -

MOEA . UG I EES .

M55 97 P REREAE IS G K mTaR A, 17 I I &
I A 4 18 K T34 R ELAS T F AT IR L I A R
Ay BRLIAE R . e R PRI . R TE A0 1
. REREMAEE . RN . etk
AT, GRS 17 R [E 6 40 145 B i,
PEM M BN MAY . Shbk. KAk e,
Z R BASR S S RIS RTIE . A RIE AT
IMASHTIE . FRIKEDY . R EIE . Sl kg
JAR A TIMIE . AW 5T 22 R 5 ISSVA FR e AL
DAL I AE7IR kg L L/ 6 A e 5 P I 9 B A e
BT B AR A A W, 455 BoR IR
40 FIRILN ISR R FRT 25 AT 4 o I AER,
36 M5 A LGS R T o FL vl ot AR B R B L Y
BN RN M AEIEIEA, 28 LU A bk
R AR IR YE R RS R G585 B4
MAEWTE . HIKEIE . SIFIKETE . kAR X
TRARL, JHorf WHO Z3 2 it 2 R i 45 280 1l 5797 2
AIXF N ISSVA FRifE A B Y,  H ke i L
(2241 , HK AshFIkiIR G TTE (FIKE 5
kIR A 12 6. ShERikmIE 1 4]) | ke
B D (KL Sk EmIERA 1 6)) .

AW SE 4 1) 1 R XA T IS, H-E g
B TR LA IO A R I 45 3 A Sy S BEARAE, A
ARG A, I PN R A AT R, A DA% 2
%, RUIRBE . A, (8] a] WL AR R 4
36 {5 1L A W T EA Al K R T 22 i), Bl
SHPKIEIE 14, JRA A mE 13 6. R4 R
T h DL KR 5 Bl i R IR S WY o &=
(1241) , 1 BIAFIKEIE S EAARIZIREG . ##
ok AR S 3 AR I RO, JE R TR R 2L
WL, oA &k M, Skt nl skt 24k, IR
A SRR A AR . 22 {51 ALl KR T I A5 TR |
Pk FR AL, 05 P AR T, R WA A,
18 AT DR A PR, 6 B UL kA, IR L aTs]
AL DA K AEREIR . 1 B B kTR R
JEEES K . Bk . BAMAETRA LR, JERES K &
R A . Rk, L EREIR, A RE RN
—, AR LR A AL I AR A . TR G
Y 1M AW I LA Sl ks T B keI IR Ao 32, &
3R] 5% A AT LR EL AR L AR = %) R E AN R I
i D N = 5 ] e ol o = G R N LI VAT W @A s ¢

WREL B A XIS B . e . PR BRI
YRR, WYY IKREEERAF S MR B
PR AR GRY, AR 1 Bk AR, AT I
Pk ELAE LA, EERICE, bkas i A ik
CLMA SR A, e Uk A Y R Ik EVAE N B 4
D2-40 FHME. Ak, A SE K A4S 90 R84 At
[E1] J5 LA K A BB A, L W TR 9 081 v 2
KRBAERGNA, FHEnl UL, H-E 4% @ FIE S 7E 1
IR I A AR A S s T PR 5 G . SRR
AYHTAE LI, LR ISSVA ARUEA R 432 5
SR PRAFIEE R .

B e 2 A 2 e (0 75 X I 98 % 1t A W I
FrEAE AT BR . GLUT-1 At i A W ol sh s 13 3]
20 i v 0 A 2 R A R B, s 4 A R I R
RS PR bR, E e A 2R it A9 P Ry AR Gk
W RFA Y L CD34, CD31 JH TARIC LA I A2,
TIMAETE . MAE R 3 3RE . AR5 4 i
R IS N B2 CD31., CD34 ¥ 5 Bk,
GLUT-1 B PEF ik, 36 14 il 45 Wi T B 35 178 N
J 40 CD34 M2 CD31 ¥ HEeik, ka8 i K 4
Wik D2-40, 5 (450 B XA s A4 e
Wl

ARHBEAGRTT 9 A~H E 8 4F, 4 i1 5%
BAEHRE K, 36 Bl I B 8 B R A7
Bk (HRFERN222%) . MEIMER, M RE
FIRPLEN T T TR A R 5D, X R IR Y 7 R it
AR, MW Z 08, TRz, K
WA MAEWIES 5T 3 5055 mikrh g 1 .
(1) PI3K/AkY/ Ui #L 2 4 75 Wh % % & A
( mammalian target of rapamycin, mTOR ) i J#;
(2) MAPK# #%; (3) GHEHMIKZIK(E S8
U X A R YA YT T A TR VIR
PR ZESH AL s, AT WFST 5K A [ 2 i 5 B SR
FIART AT 72T o B A2 AR B 700 6028 i et LA
LA PR R 384 £ SR s A AR A T P L
AR SY & PRER FUK G (AN oy i 4 e 2 1
i) "TRES SIS WL el U A, EF X iR AT
A, B4 JE A R 1) 259 7] g
SR I A WHE B By T 2

A7 22388 ] ISSVA 432 7 32 %k LN 1L %
VAT EH I, AT T am R R S —
FF I = e R A 8 A1 N2 BT 40 151 JIL A 1l /6597 s 451)



128

WEERKE 2023451 H 55 44 4%

GORL, SRS 4 GRS 36 010 mHE S
TERIR AL o P 25 Kl PRI I T 429 47 7 22
5, PAIHCHESCEEILN AR I2 W7 i ISSVA Arifie
FE— PRGN, NIRRTy RSB M E A5
Bo ARBPSEHEAR/N, SR R 28, ot
— T ISSVA 3 il IR X o

(& % 3 #f]

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

KUMER L K S, KURIEN N M, VENUGOPAL K,
NAIR P R, MONY V. Intramuscular hemangioma of the
masseter muscle —a case report and review of literature[ J].
Int J Surg Case Rep, 2016, 26: 209-216.

HEIN K D, MULLIKEN J B, KOZAKEWICH H P W,
UPTON J, BURROWS P E. Venous malformations
of skeletal muscle[J]. Plast Reconstr Surg, 2002, 110:
1625-1635.

International Society for the Study of Vascular
Anomalies. ISSVA classification for vascular anomalies
[EB/OL]. [2022-01-04]. https://www.issva.org/
UserFiles/file/ISSVA-Classification-2018.pdf.

WHO Classification of Tumours Editorial Board. WHO
classification of tumours. Soft tissue and bone tumours[ M ].
5" ed. Lyon: IARC Press, 2020: 145-146.

LESCURA C M, DE ANDRADE B A B, BEZERRAK T,
AGOSTINI M, ANKHA M V A, DE CASTRO F, et al.
Oral intramuscular hemangioma: report of three cases[J].
J Cutan Pathol, 2019, 46: 603-608.

MELMAN L, JOHNSON F E. Intramuscular cavernous
hemangioma[ﬂ. Am J Surg, 2008, 195: 816-817.
ALLEN P W, ENZINGER F M. Hemangioma of
skeletal muscle. An analysis of 89 cases[J]. Cancer,
1972, 29: 8-22.

WASSEF M, BORSIK M, CERCEAU P, FAUCON B,
LAURIAN C, LE CLERC N, et al. [Classification
of vascular tumours and vascular malformations.
Contribution of the ISSVA 2014/2018 classification][J].
Ann Pathol, 2021, 41: 58-70.

YILMAZ S, KOZAKEWICH H P, ALOMARI A 1,
FISHMAN S J, MULLIKEN J B, CHAUDRY G.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Intramuscular capillary-type hemangioma: radiologic-
pathologic correlation[J]. Pediatr Radiol, 2014, 44: 558-565.
STEELE L, ZBEIDY S, THOMSON J, FLOHR C.
How is the term haemangioma used in the literature? An
evaluation against the revised ISSVA classification[J].
Pediatr Dermatol, 2019, 36: 628-633.
SADICK M, MULLER-WILLE R, WILDGRUBER M,
WOHLGEMUTH W A. Vascular anomalies (Part [ ):
classification and diagnostics of vascular anomalies[J].
Rofo, 2018, 190: 825-835.
JOHNSON C M, NAVARRO O M. Clinical and
sonographic features of pediatric soft-tissue vascular
anomalies part 1: classification, sonographic approach and
vascular tumors[J]. Pediatr Radiol, 2017, 47: 1184-1195.
COHEN M M Jr. Vascular update: morphogenesis,
tumors, malformations, and molecular dimensions[J].
Am J Med Genet A, 2006, 140: 2013-2038.
NORTH P E, WANER M, MIZERACKI A, MIHM M C Jr.
GLUT1: a newly discovered immunohistochemical
marker for juvenile hemangiomas[J]. Hum Pathol,
2000, 31: 11-22.
HOEGER P H. Genes and phenotypes in vascular
malformations[J]. Clin Exp Dermatol, 2021, 46: 495-502.
KUNIMOTO K, YAMAMOTO Y, JINNIN M. ISSVA
classification of vascular anomalies and molecular
biology[J/OL]. Int J Mol Sci, 2022, 23: 2358. DOI:
10.3390/ijms23042358.
JOHNSON A B, RICHTER G T. Surgical considerations
in vascular malformations[J/OL]. Tech Vasc
Interv Radiol, 2019, 22: 100635. DOI: 10.1016/
j-tvir.2019.100635.
HASSANEIN A H, MULLIKEN J B, FISHMAN S J,
GREENE A K. Evaluation of terminology for vascular
anomalies in current literature[J]. Plast Reconstr Surg,
2011, 127: 347-351.
MARLER J J, FISHMAN S J, KILROY S M, FANG J M,
UPTON J, MULLIKEN J B, et al. Increased expression
of urinary matrix metalloproteinases parallels the extent
and activity of vascular anomalies[J]. Pediatrics, 2005,
116: 38-45.

[AHFE] T+ %



