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[ Abstract] Objective To compare the clinical efficacy, prognosis and complications between intravenous
chemotherapy (IVC) combined with intra-arterial chemotherapy (IAC) and single IAC in the treatment of children
retinoblastoma (RB). Methods A cohort study was performed. A 4-year follow-up of 300 children (352 eyes)
with intraocular RB enrolled in the Children’s Hospital Affiliated of Zhengzhou University from June 2015 to June
2019 was conducted. According to the different treatment methods, the children were divided into TAC group
(140 cases, 160 eyes) treated with IAC combined with local laser photocoagulation/cryotherapy and IVC+IAC group

(160 cases, 192 eyes) receiving IVC combined with TAC treatment. The clinical efficacy ( eye salvage rate) ,survival
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and complication incidence of the two groups were compared. The survival analysis was performed by Kaplan-Meier
method. This study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee
of Children’s Hospital Affiliated of Zhengzhou University ( No. 20150503 ). Written informed consent was obtained
from custodians of each child prior to their entering into the cohort. Results All of the children were followed up
for 2-60 months. Within the follow-up, the eye retention rate of the IAC group and IVC+IAC group was 85.62%
(137/160) and 81.21% ( 154/192) respectively, without statistically significant difference ( P > 0.05). The
recurrence rate and metastasis rate of IAC group were 18.75% (30/160) and 8. 57% (12/140) ,which were significantly
higher than 10.94% (21/192) and 3. 13% (5/160) of IVC+IAC group (X*>=4.299,P=0.038;X* =4. 143 ,P=0.042).
There was no significant difference in one-year survival rate between the two groups (X* =1.766,P=0.184)  but the
overall survival rate of IVC+IAC group was 95.00% ( 152/160) , significantly higher than 88.57% ( 124/140) of 1AC
group (X* =4.193, P = 0.041). Kaplan-Meier analysis showed that the overall recurrence-free, metastasis-free and
survival rate of IVC+IAC group were better than those of IAC group,and the differences were statistically significant (all
at P<0.05). There was no significant difference in the incidence of eyelid edema and/or ptosis, fundus hemorrhage,

enophthalmos and cataract between the two groups (all at P>0.05). The incidence of myelosuppression was 32. 14%

(45/140) in TAC group, significantly lower than 43.75% (70/160) of IVC+IAC group (X =4.255,P=0.039).
group, sig y group

Conclusions Compared with single IAC treatment,IVC combined with TAC can reduce the melastasis rate, recurrence

rate in RB child patient and improve the survival rate,but it is with relatively high incidence of systemic complications.
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Table 1 Comparison of demographics between the two groups
: 3 it NELEE] b R[] TIRC 4391 1R % b
151 GRS R ) ﬁﬁﬂﬂ]ﬁﬁttb jziifrﬁﬁa ARSI % [ n (%) ] AT SR B [ n (%) ]
(wxs, M) (/% ,n) (wss,kg) FALAR IR B CH D i E

IAC 41 140/160  21.64+14. 67 82/58 11.65+3.41 120(85.71) 20(14.29) 16(10.00) 14( 8.75) 72(45.00) 58(36.25)
IVC+IAC 4 160/192 23.73+13. 15 98/62 11.83+3.39 128(80.00) 32(20.00) 16( 8.33) 20(10.42) 70(36.46) 86(44.79)
X iz 1.296 0.223 0.438 1.702 3.653

P Y 0. 196 0. 637 0. 662 0.192 0.302

T (SRR I boX® K TAC SR IR Sl W H: A 20T 5 5 IVC Ak 27 5 s LR« RS oAy 00 190 1 5 40 e 3 0 o 3 10

Note: ( a: Independent samples ¢-test; b X? test )

Retinoblastoma Classification

1.2 ik
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ARk g, A AH L RGETRIEC(EE
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(VL 75 16 i 25 By A BR 2 7)) (<3 4.5 mg/kg;
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By A BR2A W) ) A7 B0 3l K BT el 10 i 5 (B 1A) .
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BUE S S RS IR, 38 ZE ) A S ~ 10 min gk I, 47
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Zo6h, RIGEEE3h,BK2h, REHERL T/ &
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FUAMIE it O A IR B0 Bk O F A R ) R B R B Bk s T

TAC: intra-arterial chemotherapy; IVC: intravenous chemotherapy; IIRC: International Intraocular
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Figure 1  Angiography of RB children after IAC
carotid artery angiography with visualized ophthalmic artery

A: Common

B : Chemotehrapy drugs were perfused by super-selective ophthalmic artery

catheterization
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Table 2 Comparison of eye salvage rate,recurrence rate,
metastasis rate and mortality rate between two groups [n( %) ]

415 BRI RIRE "RE LIz T
IAC 41 140/160 137(85.62) 30(18.75)  12(8.57)  16(11.43)
IVC+IAC 41 160/192 154(81.21) 21(10.94)  5(3.13)  8( 5.00)
X fH 1.787 4.299 4.143 4.193
Pl 0.181 0.038 0.042 0.041

I (X K
Note : ()(2 test )

chemotherapy

TAC: 22 IR Sl Bk i A6 27 3 s IV C A kAL 227

TIAC: intra-arterial chemotherapy; IVC: intravenous

B2 IACBJTHI/E RBIRIKG R MRIKEE A:BILE .64/,
RITHT AT LA MR & B A BIL& 4 WA ARYT IS
e/ Ak CBJLE 12 IRY7 T MRL S £5 2 75 A7 HR A0 199 5
A DA CRBILANATRITE MR 3 A 4 ik R AR A
TH 2R, Jrd BT AL o J O R

Figure 2

Fundus and MRI images of retinoblastoma before and
after IAC  A: Tumor was observed in the right eye of a 6-month-old
male child patient before treatment B Shrunk and calcified tumor was
seen in the child patient in figure A after interventional therapy for four
times  C:Tumor was observed in the right eye of a 1-year-old male child
patient before treatment D :The tumor disappeared and the local retinal
adhesion was good during re-examination at three months after the final

interventional therapy
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2.4 HHABILAEARILE

IAC 41 B )L 1 4E A 4 % R 96.43% (135/140) ,
IVC+IAC 2K 98.75% (158/160) ,2 /™41 ] b 45 2% -
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STl R A BRI kA #E 0l 32, 14% (45/140) , B
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R3 2ANHEBIHERERERLE [ n(%) ]

Table 3 Comparison of complication incidence between two groups [n( %) |

) TR i HE 5 Wi, L g
I RN S B A, DB Wk WG FE BUREGS WkAEe e e
#f 88.57% (124/140) ; IVC + (I =NgE)
IAC Zﬂtljﬁ ] {%J/%JL%T:,@TE TAC 4H \ 140/160  58(36.25) 38(23.75) 3(1.88) 42(26.25) 8:5.00; 45E32.14)
. IVC+IAC 41 160/192  66(34.38) 42(21.83) 2(1.04) 36(18.75) 3(1.56 70(43.75)
o e N |
EEI*?E]‘%EZ{/EEHE%E—[% 3 WJ’ XZ{E 0. 134 0.175 2. 846 3. 406 4.255
Hﬁiifﬁﬁ%ﬁﬂf%ﬁﬁw;&% 1 WIJ ’ P i 0.714 0.676 0. 662 0.092 0.120 0. 039
52 TR BR A PR BN Bk R W (acX® KeBosb: Fisher RS BEARHE ) TAC: 28 MR 30 Bk v A 2 97 12 5 IVC : M IR AL 2 97 12 s —:
PRI I = e =i v s

ke 2 B, A A7 R 95.00%
(152/160) ;IAC 4/ 17 3% i
fliF IVC+IAC 4, 2 34 G it 2 3 X (X* = 4.193,
P=0.041), Kaplan-Meier B8 [H & 4= /7 70 #7 & B,
IVCHIAC B ILM K E BEFR KB EFRER
KM ARk TIAC A, 2R WA 8 X
(X*=4.570.5.800.7.771,% P<0.05) (& 3) .

chemotherapy; - :no data

Note : ( bl;X2 test; b: Fisher exact probability test)

IAC: intra-arterial chemotherapy; IVC: intravenous

3 e

PLIVC Al 1 2553097 )2 RB A LAR IR IR T Y
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osb  Tme | o ] N J7 ) RB (9 (IR e 1VC 1]
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sl i ]l e el | B R B, IVE B 1AC
0 10 2%%(;‘“%0 50 6()@ 0 10 2&@?\“‘:&0 50 6()@ 0 10 Z%T%(;‘”:JO 50 6()@ Yé\ﬁ%—ﬁ ( D ,ﬂ;ﬁg—é E EE ) %y—lb IX—XJ
3 £@ABJL Kaplan-Meier £ B ST A B LAEFFHE X =4.570,P=0.033 B.xf BRI 5 FHRE RN
BAEFEILE X =5.800,P=0.016 C.KHMUAFRLE X' =7.771,P=0.005

(63.5x14.0) % ; Z: 31 ik 1

Figure 3 Kaplan-Meier survival curve analysis between two groups A :Comparison of recurrence-free

survival X =4.570, P = 0.033
C: Comparison of long-term overall survival X*>=7.771,P=0. 005

B: Comparison of metastasis-free survival

KM 4 H IVC j5 1T IAC X
el RB A 42 b 10 7 20, AR IR

X* =5.800,P=0.016
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