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Clinical study on multi-point bleomycin injection combined with
interventional embolization for orbital vascular malformations*

Cai Jia-wei, Qiu Xue-feng, Wu Hua, Zheng Jian-hua
(Department of Ophthalmology and Otorhinolaryngology, The 73rd Group Army Hospital of PLA,
Xiamen, Fujian 361003, China)

Abstract: Objective To evaluate the clinical efficacy and safety of multipoint bleomycin injection
combined with interventional embolization for orbital vascular malformations. Method This study included 115
patients with orbital vascular malformations treated at our hospital (January 2020 - December 2023). Patients were
randomly divided: control group (n = 57) received transcatheter arterial embolization (TAE); treatment group (n =
58) received multipoint bleomycin injection combined with TAE. Digital subtraction angiography (DSA) guided the
interventions. Treatment effectiveness was evaluated by clinical symptom improvement, changes in lesion area and
thickness, imaging findings, and adverse reaction incidence. Results The total effective rate was 100% in the
treatment group, significantly higher than the control group's 85.96% (P < 0.05). The reductions in lesion area and
thickness were significantly greater in the treatment group than in the control group (P < 0.05); the control group
showed no significant changes. Imaging evaluation revealed a significant reduction in vascular malformations after

treatment, with surrounding swollen tissues gradually returning to normal. The incidence of adverse reactions was
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3.44% (treatment group) and 8.77% (control group), with no statistically significant difference (P > 0.05). No severe

complications were reported in either group. Conclusion The combination of multipoint bleomycin injection and

transcatheter arterial embolization significantly improves clinical symptoms, reduces lesion size in orbital vascular

malformations, and has a low adverse reaction rate, demonstrating efficacy and safety.

Keywords: orbital vascular malformation; bolomycin; interventional embolization; adverse reactions

MR MIE ot 5 W AEZ 2 — o 2 AL A i, A7 5
R 2 B Ay MR IE PR 4 I R P I A T K . R
Jog AT LA | RS A T el | R BR 5 L RLAR L M R
BHE AR REEERRT Ik AR
IR OIS C )z BT, (H X S8R Y7 I vk
HOH P B R A R R AE W OF R AERT . I AR
K, A AR 36 97 DR BB A i i i R 3R Y
IR MIE 1t 465 W I ) B 20 T BEM . TR R R AR O — Fif
PUERZGY), B HOUE W AR IR T 58 L8 I R Y 1. A ey
JE i B R G 7 R, HG o 0 o O A P B 4
BB WD AR AR AT IR BING YT ROR T 1
KERZ AN SN ARG S S E—FH
YR 7 SR, L LR Ry B SR T Rk BRI A RO
AT A ST ARE o ABIEIE B AR R GV AG TR
B 2R 2 U STHR B A A KR 2E36 97 IR E i 45 T B9
Wi R 97 280 % 22 4k, L 30) Oy IR HIE fi, A7 Wy JE 6 $
(L )| e S Qi RPN 8

1 #ARERE

— g Bt

JPEHL 2020 4F 1 H—2023 4F 12 A 78 [ A R i
A Bl A5 - = AR T R B 4 A2 R T R 115
AR EE 1 45 W 2 AR B O AR S AT 5 . R O BRI
g, BEAL AT R X R SR 2 . RRRZE 57 4, o,
Bk 27 B, LM 30 19 5 AR 48 ~ 75 %, T (64.2 +
10.4) % IR B 45 50 (24.1 £3.2) ke/m® 5 % WL I &
A58 R DR 10 491, 55 1ML 1R 12 431] , i Jok W I 20 451, 30
BRI 37 1), AR ER2E 12 491 . YR A 58 .
W, 5 M 29 B, Aot 29 Bl AR IR S0 ~ 73 %, 8
(63.8£11.1) % ;{45 %1 (24.0 £ 3.5 ) kg/m® ; & UL
I A0 A5 R RO 1L i 13 ), ik
22 ), o bk W TE 36 91, IR BR 28 10 491 . 4L
PERIAS A . AE S R BT R B O R E A, 2 R
Gt 2¢ 75 L (P>0.05) , A A etk . ARBF5E
2815 B 5 4 40 B 2% 51 4 o L3 5 [No - (2019) BHF
EHLH A (75) %) ],

1.1

1.2 WMNSHEERARE

AR UE : DR G K 3L 2R 246 A (A
CT \MRI) 12y R ME i 55 W 1% , 12 W44 416 e Ik v
B E L PO QES (G Z 1A N)R
HE AR s B H AL A AR YT s O 3 Sk E A
KREM M AV N R IFEF MR E A . HEBR
P v - DA HA B R B, an O I B D REAS 4
S HORAY DI RE R AT s QX 1ok B R BUHA LY
WA C OGS SR ; QBE IfiL U RE R A, il BT BE
SBT ML/ AR 25 9 45 5 @) 3 39 2 52 3k R BIE i, A W
A H AR T (TR T ) .
1.3 A&
131 A B 2 A S Ik e 28R
7, T ORTE 4 B BRI R0 A I S50 R S .
i o MR 3K 5 HE b b HE T BE 22 TR] A g A28 4 3 28 X
B, AR A Dk e IR A ] 1 BT 53 A A Dl B R i
o] i B9 o A I] 0RO 3% R £ R B (fE 1
Siegfried Hameln GmbH /A ] , % 55 ) 5 & [l 37t 784 00
EAMHIC K O BE 3% R 2 K BE . $4% M Tessari
BORBLH R Z R, BUORT T ES R Z R
MK <6 mL. & [ AR YT : 1 %6 2L 0.5 mL/mg f)
F B TG K 2B, 5 min 5 R AT 1 52 DLYEAR IR Y
SR 2 L s ek D U4k 2k F 3% I £ R B IR
A Il TS e, Ak Sk Al JE K T 2 AT 9 2%
RIFERE 1A, REEE 0T 547 3 P ARA
RE 58 MR A7 B, B % A B AE IR % i 5 1R IR
SR AR R
132 & BEEZEORERZ SEHKS
2 S KRR 2R YT o 4 A S IKRE 1L b 28
BRI FX IR AL o 1ok 22 3R 22 0 AR H 4 R
15 mg FhMR MR 5 2R ( H AL 25 MRl t) T 7.5 mL
KK, IE AT IR 0.2 mL 1 W2 A 2 = 5 8 4% 1 5
A Jey . A AT 5 5 A Sk 9 5 mL VE
i, A TR A R /N S M R R S S A
IR0, UL EN R, T O g A TR
56 I [F) — J7 1) (8 T A A VR A Sk o S AE R B

.62 -



517 SELED, 4 MR 22 A A AR FE ) IR L I 1 W R 5
D i 98 A AN TR X 430 o MBS HBABCE L, & XK

1.4 WMEIEFR

OIF . AR TS TR, TIRBRZE
BE U7 IR R WL A % o SRR @ IR AR R NS T
80% , Ml REFEFEAR BR 28 1, 5 iE — IR Y7 o A R (I
B IR IR 45 /MK T 80% , 1 Ak S 3R 97 DLk — Tk
o AR KN TS gk g K . @ K
AR BE A A, @G A RN & A
1.5 SitEHE

B 23 BT SR SPSS 27.0 Ge it ik . iR
DAYIEC + bR ifE 22 (xx5) Fon, LI e K2 50 5 114K
BN AR G 5% (%) Fom , LW XK B . P<
0.05 M ZERAGIT¥FE X,

R

MABEIGKITH

HBE BT 1) 17 ~ 36 4~ H 3R 7 21 IR BE 1 4
W IR AE AR 5 A B F s e 2k, 2
AIRITIREL2 ~6 IR CFI3.9) . X AR YT
TR EA 8B, 2 ARITIREL2 ~ T IR (CF-

2

2.1

5, 25 H 5% 3 L (x? =8.748, P =0.003 ) ; & IT
AL B AR E TR, k1,

F1 WAHABEWRKRTY

13 AR AR AR TRy BARCE
1] 14 il il 1% )
XHHRA] 57 17 16 16 8 49(85.96)
I 58 34 18 6 0 58(100.00)
22 WHBHFRITUEECEREEEILR

Xt B2 5530 97 4 IR T R R B R R R
PR, 2 o B, 2 S B RGP >0.05) .
X R 536 7 ALIR YT T R AT AR LR AR SR L
Sk, 2255 WA G (P <0.05) 5 iR J7 4
097 96 AT AR R AR JRE B /N TR IR o
5307 207 AR R R TR R AR Y 22 A
HAE, 8 ok 9, 22 S A et 5 L (P <0.05) 51
I7 LG T IS R R T AR R AR Y 22 R T
XA . W2,

x2 WARFTHEESHFBEERREELE (rts)

g5 ) SR AT A em? RIS /mm

TRYTHY TR E=[EN TRYTHY W R 2:MH
X REZH 57 15.03 £2.28 3.02+0.53 12.01 £ 1.14 11.94 +3.20 2.67+0.17 9.27 £ 1.05
JRITAL 58 15.05 £2.27 2.49 +0.45 12.56 £ 1.36 11.92 £3.22 1.60 £ 0.12 1032 +1.21
18 0.341 5.784 2.348 0.446 39.048 4.967
P1E 0.733 0.000 0.021 0.656 0.000 0.000

23 MAARRMERERFR

X IRLL A e B B S i 2 ), B IR A 5 R

43, IR BRZE A AL ) 2E0R , R ER N 8.77%.
A AR B S L ], B RIS P S A 4 1

TeHRER ZE 45 AL ) R, B E A RN 3.45% ., WA
AR RN S EERE, & R, 2R 5T
B (x>=1425,P=0.232), W3,

®3 WMABEFARREEERBRILE

2H 5 n (ERe st I ol N 6 i R N | R BR=Z= 45 /151 W EER /5 Rt (%)

X HR 2 57 2 3 0 0 5(8.77)
R 58 1 1 0 0 2(3.45)

24 HBEFIT CIRDSS U =321 -4 N 3 | 1| R = R O =N ST

07 5 w2 80y o I AE IR 35 46 /0N T
i ik 1) 20 2028 20K O B I ROIR A S AT BT Bl .

LT,

« 63 -



EBREAE %535 %

G D
A ATHRIG R T A HHE P A W, RE P AP AT A7 HR RGPk, EERGN 2% 5 B FESHAYY 2 U5 B AT LRIk B Bz, SR, 41
W3 s C: MR T2W2 A7HR FIG H R R AT M, B EE 5 D: HEINEYT 2005 3 H B4, HRHE CT A7 HR & T MR 145 s AR TR .
E1 TR RRERHEERGEEN

3 it S AL Sl 2 T BT A AU [ 97 2 K
L 5 B o L o WA L I R R, 5 A TR L OB A 1R N
oL P aE MR STINIVOT R el kg . ABEGE R R ALY T RR R 1R
O DK B ST S B e e g e T TR 2 I
LLEAE RS PIE 2N E T TN T3 B S S e A,
AUASIE B 3 A7 A 1B AR ™ PR B RE gy sp g i i i W S T R
IEPIRAR AL S AR s — A S 200 oy 0 e vy i g7 30 9 25 e 2 0 1 65 5 409 19
T M4 P 2, — J2 Po 38 58 V8 FH 300 i) 40 Jf 43 24 g P VAT S AR 2L A R A W B
WD S LR AL N S g S e M 2 25 2 S O AR
B 288 A= R E 20 it O T ke vk 2 e R 0L A I AR L B RIS R AL R e SR Ttk A K F)
Ao 2 R R PR A L AR AT gy g s B e 0, T RV R B 0L A N A
S AT B R S A S AR IEIR g A 20 M PR T A S B R B 9 AR
IT 2 B 580 R 18 ZE B ORE U ROk | i3 ] A s FZ 37 20 Rt R 20 B R B R R 2 A SR A K
2 H b A LA BT I 0L R E SR 3 450, F18.77%, BTG OE KR . X W
B 5 LR DA LR B SR AT e m gk e A A AR BT R A A
ZE XA LUMAR S ) BRI B E et R L & TR IR R . ok
F s PR R A 35 5 AR — I R 2R K TR T 2 L T
ROFFEER A R AR E R ZAE G o k4 P A K T 000 L
PHE A A AR SEIRTT R R B B R ST AT AR 0 A A T R B g v B T
Ye, T X R A A BB TAT B TAYT AL LU AR T LA R 4L B, B R 25 e
MR R E S T I, X R IZAIT WA PR 4 B R BRI R 2 S B kR ALk
o 38 HR D ML 55 W 10 G PR REIR 7 T L W O SR 3 0 e B R U B o o R L U8 A i 7
oo FIRME K B A ATE AL SE T IRIE L T AT S FOR R B I R SR AR B N L S 1
WY AR B B B IR NE R . 2R R R AOMET T LA — s R OR TR . R

.64 -



%171

B, & MRS R Z A IESIE S AR ZEIRYT IR ME (L5 W TE A IR RIS

e

AWETE R TR R R 2 0 M S A ARG
I7 78 MR E 48 W JE b i 2 25 00 3, (B A7 7 — 8
Jay BRAE R 25 08 < AS BT 5 O B v [l PR F 5T, AR
A B R B A3 B b B B R B =
Z L ROBE AR B9 Bl AL R 5T B TR &5 R A — 3
PEAN 2 M 5 AW 5 Bl U5 I R) R, EAT
I 8] f) 45 22 B 15 K PFAG IR T 09 R AT AN K
LA, AR WA BOR BoR T LA R B 4
/N S X ) 8 R A 3 B 114 LR e AT R R
A BTG o Rk AT LAE— D IR R OR T R L2 1T
555 HAl IRy 7 ik CANEOEIR Y PRI ) M I
BT, LA Al A AN () 248 28 AR HIE 1l 8 W JE o )
DL AE Tk o mT RUSE i 9Y Bl 7 04 F 5 33
HE— VP A IR T B 35 A RS R A D S e L
A AR P RN . BA, AT RLES S A Y
RGP o T Y AR AR T AL
PAE LA IR 97 05 S T 4R iRy AR

i ik MR R RZ EN RG22 TE D
ok B Ak A ZE 3R 97 TR IR DE if 87 W B 3R 97 b s T
2 B i R EOCR FEAR AA RO & AR A AL
i T RE ¥ K i A IR LA B S A | AR 4 H T
KRR 25 VR Lo R R B BE 5 AT Ak —
AR FIRTT IR M 5 AL, LA iR g7
TR - 2 i R LR T

%

=z

Z X Wk

[11 RECULE F, AGUERO R, CHAPARRO X, et al. Orbital vascular
malformation: successful outcome in two patients treated with
rapamycin[J]. Dermatol Ther, 2022, 35(8): e15655.

[2] BHATTACHARIEE K, REHMAN O, VENKATRAMAN V, et al.
Blood within the bone: orbital intraosseous venous malformation[J].
Orbit, 2024, 43(3): 316-328.

[3] CALE M R, ROELOFS K A, GOLDBERG R A, et al.
Hyperostosis associated with orbital vascular malformation[J].
Orbit, 2024, 43(2): 236-239.

TEME, 224, BRI, S5 IR AE I A WA ARE AR ZEVR Y7 1 I
PRAEZE[I]. A AT T A48, 2020, 8(3): 216-220.
FA, WRER, Dk, 55 WORE RIS UL NIRRT T
Pk g e FE AR o 7 R MIE 110787 WIS S8R (0], R AR IR K, 2023,
59(1): 37-43.

T, R, A0, A5 MR I I R KR IS /N
F B ke A RI[I]. o E 418 T RIS, 2023, 27(14): 2194-
2199.

[4]

[5]

[6]

65

(71 Pl o o 5 06 B o Pl 2 P A AP WA S 50 B 2 . T I Il 2
FILR I A U243, 2019, 28(4): 307-311.

[8] AR ARILAIE DA M2y 5 2 . P A AR IR E 2 - —
FR-INE R FHZGATRI MY, bt i BE25RH8 AL, 1990: 1469.

[9] Hhe I B e T BRI SRRl 22 5y 22 AP 2401 . 1
J¥E T P L TR A D W B2 W RIR T R B (F32) 1], Hh e
I BE 2224385, 2005, 40(3): 185-186.

[10] TAWFIK H A, DUTTON 1 J. Orbital vascular anomalies: a

nomenclatorial, and

Ophthalmic Plast Reconstr Surg, 2022, 38(2): 108-121.

JSERE, AR 25 AN HERE IR NE 1L W 1Ry 7 T s B ).

TEIRBIRE, 2023, 59(1): 3-7.

SHOUCHANE-BLUM K, YASSUR I, STERNFELD A, et al.

etiological, nosologic  conundrum(J].

[11]

[12]
Orbital lymphatic-venous malformation accompanied by an
intraocular vascular malformation: a rare case study[J]. Case Rep
Ophthalmol, 2021, 12(2): 396-401.

[13] CHEN K H, HUANG H Y, CHEN T C, et al. A

clinicopathological reappraisal of orbital vascular malformations

and distinctive GJA4 mutation in

malformations[J]. Hum Pathol, 2022, 130: 79-87.

HARIT A, YADAV M, SACHDEVA S, et al. Exploring

cavernous — venous

[14]
bleomycin vs. setrol injections in adults[J]. Indian J Otolaryngol
Head Neck Surg, 2024, 76(6): 5557-5565.

[15] TSAI'Y J, CHAO A, CHU Y C, et al. Classification, diagnosis,

and management of orbital venous-lymphatic malformations:

current state-of-the-art[J]. Taiwan J Ophthalmol, 2025, 15(1):

4-13.

[16] ALIPOUR A, SHAHRI J J, MAHAKI H. The therapeutic effect

of bleomycin sclerotherapy in vascular malformations[J]. Indian

J Surg, 2025, 87(2): 243-252.

hi, M52, R0, 4 MR R 2 SR T IR E AT S bk

AT ). I RIRELE, 2021, 29(6): 536-539.

SULAIMAN I I, HASHIM M A, ISMAIL M. The complexities

[17]

[18]
of orbital arteriovenous malformations: a systematic review of
clinical features and treatment approaches[J]. Cureus, 2024, 16(10):
e71323.

[19] LIU J H, LIU C H, LONG K Q, et al. A jugular venous

compression adjunct for surgical excision of distensible orbital

venous malformations[J]. Orbit, 2025, 44(1): 39-48.

BH7, R, B, A ORI T AR AR ] R Ak

WRFIE (Y7 02 0] SR B PR 2%, 2023, 20(3): 129-132.

FIC, BRoRIR, 2230, S X T AR A IR BE 4

R IR T IS B (9], R AR R A 2R, 2021,

31(24): 89-93.

MURUGESAN S, RANGARAJAN V, SUBRAMANIAN A, et

[20]

[21]

[22]
al. Intralesional bleomycin in treatment of orbital and/or adnexal
venolymphatic malformations[J]. Indian J Ophthalmol, 2024,
72(12): 1805-1807.



FpIE AR ek

#
g

[23]

[24]

[25]

ABDELATY M H, BADRAN A I, ABORAHMA A M, et al.
Intralesional injection of bleomycin in the management of low
flow vascular malformations: results and factors affecting the
outcome[J]. J Vasc Surg Venous Lymphat Disord, 2024, 12(2):
101694.

JLHCHE, 2R =5 . R HESE IR E 10045 IR 1R 97 O i BB 1.
AEIR R4, 2023, 59(1): 3-7.

WSO, B, 3BAHZE, 55 . RER R AL IS A T IR 2RI R TR
TR A LIE Ji] MR A7 00T D). oh [ SE A B AR AR,

66

2025, 36(2): 84-89.
GRS dnfit)

ZA305| ARg: A, B, R4, S SRR 22 A
A K FE TR Y IR 1 A8 R 9 1 R AFF 2 ], v R AR R 2 2%
5, 2025, 35(17): 61-66.

Cite this article as: CAIJ W, QIU X F, WU H, et al. Clinical study
on multi-point bleomycin injection combined with interventional
embolization for orbital vascular malformations[J]. China Journal of
Modern Medicine, 2025, 35(17): 61-66.



