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Effects of physical parameters of radiotherapy and changes in intestinal flora on the risk of
secondary radiation enteritis in patients with abdominal malignant tumors
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Abstract Objective To investigate the effects of the physical parameters of radiotherapy and intestinal flora on the risk of secondary
radiation enteritis (RE) in patients with abdominal malignant tumors. Methods Ninety-eight patients with malignant abdominal tumors
who were treated with radiotherapy from April 2020 to August 2023 at Anyang District Hospital in Puyang City were selected and assigned
to the RE group (n = 26) or the non-RE group (n = 72). The clinical data, physical parameters of radiotherapy,and changes in the intes-
tinal flora were compared between the two groups. Pearson’s correlation analysis was used to determine the correlation between the phy-
sical parameters of radiotherapy and changes in the intestinal flora,and logistic analysis was used to analyze the relationship between the
physical parameters of radiotherapy , changes in the intestinal flora,and risk of RE. The receiver operating characteristic (ROC) curve and
the area under the curve (AUC) were used to analyze the physical parameters of radiotherapy and changes in intestinal flora in predicting
risk of RE. Results The doses of V20,V40,and D2cc in the small intestine,D2cc in the rectum,and D2cc in the colon were higher
in the RE group than in the non-RE group (P < 0.05). The a diversity Chaol index,Shannon index,and Simpson index of the intestinal
flora in the RE group were lower than in the non-RE group, at the third week of radiotherapy, and the decrease in the « diversity Chaol
index, Shannon index,and Simpson index of the intestinal flora in the RE group was greater than in the non-RE group, before and after
radiotherapy (P < 0.05). The doses of V20,V40,and D2cc in the small intestine, D2cc in the rectum,and D2cc in the colon were posi-
tively correlated with decreases in the a diversity Chaol index, Shannon index,and Simpson index of the intestinal flora, before and after

radiotherapy (P < 0.05). The logistic analysis showed that the decrease in V20, V40, and D2cc in the small intestine, D2cc in the rectum,
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D2cc in the colon,a diversity Chaol index,Shannon index, and Simpson index of the intestinal flora were independent risk factors for

occurrence of RE (P < 0.05). The AUC of the physical parameters of radiotherapy and changes in intestinal flora combined to predict the

risk of RE as 0.920, which was greater than that of each indicator alone. Conclusion The physical parameters of radiotherapy are closely

related to the changes of intestinal flora in patients with malignant abdominal tumors, which,in combination, can increase the risk of RE,

and have a high predictive value for the risk of RE.
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Tab.1 Comparison of clinical data between the two groups
ltem RE group (n = 26) Non-RE group (n =72) X’ P
Age (year) 55.42+5.18 56.17 + 6.04 0.562 0.575
Sex[n (%) ] 0.024 0.878
Male 18(69.23) 51(70.83)
Female 8(30.77) 21(29.17)
BMI (kg/m®) 21.26 + 1.44 20.97 + 1.60 0.813 0.419
Tumor type [n (%) ] 0.121 0.903
Rectal cancer 20(76.92) 54(75.00)
Cervical cancer 5(19.23) 16(22.22)
Other 1(3.85) 2(2.78)
Tumor diameter (cm) 3.72 £ 0.66 3.65+0.57 0.514 0.608
Clinical stage [n (%) ] 0.392 0.645
Stage Il 4(15.38) 13(20.97)
Stage TII 13(50.00) 37(43.55)
Stage IV 9(34.62) 22(35.48)
Radiotherapy mode [n (%) ] 0.045 0.831
Radical radiotherapy 16(61.54) 46 (63.89)
Postoperative adjuvant radiotherapy 10(38.46) 26(36.11)
Chemotherapy [n (%) ] 0.088 0.767
Yes 21(80.77) 60(83.33)
No 5(19.23) 12(16.67)
Concurrent chemoradiotherapy 14(53.85) 15(20.83) 9.991 0.002
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Tab.2 Comparison of the physical parameters of radiotherapy between the two groups

Item RE group (n = 26) Non-RE group (n = 72) t P
Small intestine
V20 (%) 86.52£9.23 78.29 £6.51 4916 <0.001
V40 (%) 21.30 £2.04 19.47 £ 1.26 5.323 <0.001
D2ce 82.77 + 11.47 71.65 +£9.83 4.727 <0.001
Rectum
V20 (%) 100.00 100.00
V40 (%) 80.63 £5.62 80.09 £ 4.92 0.462 0.695
D2ce 76.21 + 15.80 62.39 + 12.41 4.516 <0.001
Colon
V20 (%) 100.00 100.00
V40 (%) 80.37 +5.12 79.96 +4.77 0.368 0.713
D2ce 78.19 £ 6.35 65.39 £ 5.80 9.045 <0.001
Head of femur
V20 (%) 42.61 +£5.28 43.08 +4.63 0.427 0.671
V40 (%) 10.06 £ 2.11 10.23 £2.05 0.360 0.720
D2ce 38.72 +4.29 39.13 £4.06 0.435 0.665
®3 2HBEREFUTIER
Tab.3 Changes in the intestinal flora in the two groups
Item RE group (n = 26) Non-RE group (n = 72) t P
Preradiotherapy
Chaol index 380.42 + 55.60 385.19 +48.72 0.412 0.681
Shannon index 4.67 +0.83 4.71 £1.01 0.181 0.857
Simpson index 0.92 £0.15 0.94 £0.12 0.680 0.498
Week 3 of radiotherapy
Chaol index 358.09 +41.29 380.13 +50.34 2.001 0.048
Shannon index 3.85+0.40 4.27 £ 0.63 3.171 0.002
Simpson index 0.81 £ 0.08 0.90 £ 0.10 4.132 <0.001
The decrease before and after radiotherapy
Chaol index 22.33 +7.38 5.06 £ 1.47 19.000 <0.001
Shannon index 0.82 +£0.30 0.44 £0.18 7.628 <0.001
Simpson index 0.11 +£0.03 0.04 +£0.01 17.423 <0.001
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Tab.4 Correlation between physical parameters of radiotherapy and changes in the intestinal flora

Decline of Chaol index Shannon index decline Simpson index decline
ftom r p r P r p
Small intestine
V20 0.421 <0.001 0.442 <0.001 0.408 <0.001
V40 0.506 <0.001 0.518 <0.001 0.492 <0.001
D2ce 0.573 <0.001 0.569 <0.001 0.557 <0.001
Rectum
V20 0.177 >0.05 0.103 >0.05 0.119 >0.05
V40 0.189 >0.05 0.201 >0.05 0.147 >0.05
D2ce 0.480 <0.001 0.462 <0.001 0413 <0.001
Colon
V20 0.162 >0.05 0.157 >0.05 0.176 >0.05
V40 0.211 >0.05 0.192 >0.05 0.131 >0.05
D2ce 0.503 <0.001 0.477 <0.001 0.510 <0.001
Head of femur
V20 0.114 >0.05 0.108 >0.05 0.112 >0.05
V40 0.106 >0.05 0.129 >0.05 0.135 >0.05
D2ce 0.150 >0.05 0.144 >0.05 0.127 >0.05

R5 IR SEANGIE E R R T X4k R REXUR Y 22 )
Tab.5 Effects of the physical parameters of radiotherapy and changes in intestinal flora on the risk of RE

Variable OR 95%C1 P
Small intestine V20 4.006 1.762-9.106 <0.001
Small intestine V40 6.170 2.347-16.218 <0.001
Small intestine D2cc 5.437 2.094-14.117 <0.001
Rectal D2cc 4.192 1.523-11.539 <0.001
Colon D2ce 5.738 1.807-18.221 <0.001
Chaol index decline 5.043 2.055-12.374 <0.001
Shannon index decline 4.578 1.926-10.883 <0.001
Simpson index decline 6.117 2.392-15.642 <0.001
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Fig.1 The physical parameters of radiotherapy and changes in intestinal flora in predicting the risk of RE

0.0




+ 1030 -

HREERRESR H53%E

3 itig

REJZ 8 H WA g & UL i I & 4, 7™ 55 4 ]
o I BE 5t 9 W o FL B SE I P USSR AR 1Y
HOTFHMAE™ . REAIE AL FEAT 23 h 2 BB (1)
W97 W B B, S B 2 -5 I 3 TR A B VR FH 9 45
L AT 22 Pl RE AR 5 (2) B i A B B, 22 il
A=K PR BV 6 Bz AN L ST 24 M ik K% D9 B 20
I fE RSB R

PR I AR AR AL SURNE B L 8L ] 372 5
L ) SR T L 4 W
IINI Sk 2 R DA B IX, S T LA A v AR
PEDS AR ST & BARELL /N V20 V40 . D2ce . 111
D2cc ZED2ec i T IEREAL, 3% 5 4% 5 9k 45 B 5%
SR AL, SR EUT YIS B S RER & A K
BraT ey 5L (1) A5 b g i Lo s, /N
HRSHA R E 43 L \D2ce K, S8 555 5 AT A 2 v
B (2) XTI, BRSO LA B A
AR A I b G 5 AR 5 R E R ) e Xt
SRR B AR 5 (3) &5 i XY B B e
PE 45 1 FR 32 00 60 3 0 79 95 23 2H B, 3T S 2 o FH T
MEALRE (2 )2 B0 A S5, i bngs A 3K
R s (S 2 i) ™ 5 B HIHD2ce |
SEIAD2cc AR B INT 4k & REM AU .

Jor 38 B TS PR BE S AR EREM & E, B 12
YT TR 3R ke I S AL g 1 D R KL
R sk R S T R B, /N R 2 60Co TR
R PRAS AN AR &y S ] g R 18 T R kA i 1
P05 B R S R 2 5 TR R R A DG A
FEU R B, WO /N 2 (/N R E) R
J& B R R AS R AT W I /S BRI I TR
AWFFEE R WK, REA T 253 A i 8 i ffa e A 1
Chao I #8%X .Shannon#& %L . Simpson$§ LK T ICRELH.,
REZL T il J5 W 38 1 FF a2 P Chao 15 5 . Shan-
non?s £ . Simpsond £ T B M B2 K T EREAL, 7] UL
Y 1 DA AL R = B G R SR & A B VARG . i
# Chaol$5 %X . Shannont§ %5  Simpsont £, 1718
TR 4 B i TR 2 J32 00 A1 1 S0 R R AR AL
TE DA R 52 0 gy T A A 7 40 A e A i AL 1
e T N Ty 2 H o

AR AT 45 - BoR, Z/MEV20 V40, D2cc | 1.

JiD2ce . 45 D2ec 5 [ 18 TH a2 1 : Chao 145 4K .
Shannond £ . Simpsondf EHCTT 1 J5 T R R 2 52 1E
A s logisticZ FUESE, PR Gyr YE S50
T T AR ) 4 4k K REAY 2 57 FE B [ 2, ROCHE
REE IR IR, T VLS T8 R AR B T
DREXUS (I AUCK T4 Fabr S Bl , SR W74
PSR B TR R G TR E R & A8 B RAT
ZHEME-

25 LTI R O PR B T ) RS
55 1 38 A AR S TE AR DG, /NV20.,V40 . D2ce  H.
WiD2ce 45 D2cc 5 1 18 B #EaZe A P Chao 1 35 54
Shannon# 44 . Simpson#g £ 7] 2 [ 38 ITREAY A& A2 X
Br , [ RAE BRI 7 F0I I E A TR R 2 XU
HER S

SE 3k

[1] DAS CJ,REDNAM N,VORA Z,et al. Abdominal visceral tubercu-
losis:a malignancy mimic [J]. Abdom Radiol (NY),2023,48 (8) :
2705-2715. DOI: 10.1007/500261-023-03939-5.

[2] CHMURA S, WINTER KA,ROBINSON C,et al. Evaluation of the
safety of stereotactic body radiotherapy for the treatment of patients
with multiple metastases: Findings from the NRG-BROO1 phase 1
trial [J]. JAMA Oncol,2021,7 (6) :845-852. DOI:10.1001/jamaon-
c0l.2021.0687.

(3] )8z, e, e, 55, Zo M e 4 B i J s S 1 it s
B A R — I T = IR L PR g g e 5 (0] e
ShBE 2R ,2021,24 (11) :962-968. DOI: 10.3760/cma.j.cnd441530-
20210720-00292.

[4] YANG XF,ZHENG MY ,An LY et al. Quality evaluation of guide-
lines for the diagnosis and treatment of [J]. Radiat Oncol,2023,18
(1) :14. DOI: 10.1186/s13014-023-02204-9.

[5] MORAITIS I,GUIU J,RUBERT J. Gut microbiota controlling radia-
tion-induced enteritis and intestinal regeneration [J]. Trends Endo-
crinol Metab,2023,34 (8) :489-501. DOI: 10.1016/j.tem.2023.05.
006.

(6] EER, IHHI B, 138, 45, Wil R SR A HETS S PR 98 5 A o
FURERE [J]. PR RE #2408, 2023,35 (5) :612-614,620. DOT:
10.13381/j.cnki.cjm.202305021.

[7] GUINOT JL,REMBIELAK A,PEREZ-CALATAYUD J,et al.
GEC-ESTRO ACROP recommendations for skin brachytherapy
[J]. Radiother Oncol,2018,126 (3) :377-385. DOI:10.1016/j.ra-
donc.2018.01.013.

[8] LIU T,SU D,LEI C,et al. Treatment of radiation enteritis with fe-
cal transplantation [J]. Am Surg,2023,89 (6) :2999-3001. DOI:
10.1177/00031348221091954.

[9] HOKAMA A. Endoscopic findings of radiation ileitis [J|. Rev Esp En-
ferm Dig,2023,115(3) : 144. DOI: 10.17235/reed.2022.9036/2022.

[10] CHEN DM,ZHAO KB,GUO YQ, et al. Global trends in research on

radioactive enteritis:a bibliometric and visualization study [J]. Med-

icine,2022,101 (37) :e30714. DOI:10.1097/MD.00000000000307

( FH45103550 )





