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Correlation between iliac bone marrow dosimetric parameters
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[Abstract] Objective To investigate the impact of iliac bone marrow dosimetric parameters on
hematologic toxicity in patients with stage [ —1Il rectal cancer undergoing neoadjuvant or definitive radiotherapy,
and to provide evidence for optimizing treatment planning. Method Clinical data of 175 stage I -1l rectal
cancer patients treated at the First Affiliated Hospital of Sun Yat-sen University from January 2016 to
December 2024 were retrospectively analyzed. Hematologic toxicity grading and incidence during radiotherapy
were collected. Dosimetric parameters of the iliac bone marrow (IBM), including mean dose (IBM—-Dmean),
IBM-V15 (percentage of iliac bone volume receiving =15 Gy irradiation), and IBM-V40 (percentage of iliac
bone volume receiving =40 Gy irradiation) , were extracted. Univariate and multivariate binary Logistic
regression analyses were performed to evaluate the influencing factors of grade =2 hematologic toxicity.

Result  During radiotherapy, the incidences of grade =2 leukopenia, neutropenia, anemia, and thrombocytopenia
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were 31.4%, 19.4%, 13.7%, and 10.3%, respectively. Univariate analysis revealed that the proportion of
females (P<0.001), IBM-Dmean(P=0.037), and IBM-V40(P=0.005) were higher in patients with grade =2
leukopenia than in those without it. Multivariate binary Logistic regression analysis identified female sex as an
independent risk factor for grade =2 leukopenia (OR=7.310, 95%CI 3.445-15.510, P<0.001). Conclusion
In patients with stage I — Il rectal cancer undergoing radiotherapy, female patients are more prone to
developing grade =2 leukopenia and should be considered a key population for hematologic toxicity
prevention. In addition, controlling the Dmean and high —dose volume exposure (V40) of the iliac bone

marrow can provide certain references for optimizing radiotherapy plans and reducing the risk of hematologic
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toxicity.
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200 mg/m® &5 1 KK 1, 5-FIRBEBE 400 mg/m?
KA T 5, 5 2L 1200 mg/(m? - d) 95 22 8 kR A
2 d(46~48 h), &2 Fh 1 ANEM 50T ES 2~
3ANEM, SV IE A AT R AP AT A 2
T,
14 BBABSHEFNH

B 1 o) Y R O R Rk B (1),
% BB B8 (iliac bone marrow, IBM ) | & 24 2 500§
SE-#4 5 B (IBM=Dmean )  IBM-V15 (B4 & R FLdh %
Z =15 Gy # A A L) K IBM-V40 (85 1k
B 52 = 40 Gy 7l i B AY ELBI) |
1.5 mMEFSHEESETEE

YT T S IR YT 1 R) g W i w R I
B PR O B R AR ERRMEY (common
terminology criteria for adverse events, CTCAE)5.0
RN TR e & 11 AN aF i 2 i1 A (A =g = N (1R
M AE Ak

ML 1~2 G A TEvEmy A RE 52
W ARLEIRTT | [ I 45 T X SCHF B0 3~4 5
P WRR = A B RA YT FraE R 2 1~2 B G
PRVR S AE W 5 PRI IRYT , HARYT 50 o 2
FIEH) 75% , 4 1M£LE F K- <60 o/L I T Ll
TELLYNAE, /T < 20x 10971 B A7 17N B
5 AT < 3.0x10%/L B F T 4 259 (an
KL RN 1)
1.6 SitEHZE

F BB L N B BT A R =2 i
W BEVERY AR (T SPSs 25.0 #EATSE Ay
Mr . 1% 2275 11 96 & H Kolmogorov—Smirnov #E47 1E 2
PRI, A AT A IR A W LA B bR 22 (x +5)
FR A HBCR I o« K5 A F A IR 4 i,
WL M (Pys, Pys) 3R, 2H 18] HEEER ] Mann—Whitey
UKL, 532878 B DU SR B B HE (9% ) 2
A1) L H5oR R J7 KL 38 | Fisher ) U048 2% 2% 8
Fisher—Freeman—Halton ¥4 P NiSE YN EASES
T_JT Logistic 1815 73 B8R0 HOT W A & Ak =2 )
ML PR M N R, SR 32 a3 A 4 A it
2% (receiver operating characteristic curve, ROC H14k)
5 M8 7€ TBM ~Dmean F1 IBM V40 1Y 55 44 3 67
A, VAR B O AR g BT, XU P<0.05
HEFAGATFE L,

2 ZR

2.1 BEFE

AT AR 175 B8 F T, B 122 f
(69.7%) , LM 53 $1(30.3%) ; A1 =60 % & 70
(40.0%) ., I RZHILL M~ 3 (165 B1,94.3%) ,
I 661(3.4%), 11 4 141(2.3%), MEHALLL
18 A B 9 B 8 UL (106 1), 60.6% ) , TR 63 )

1 EFiHENFERBENESAE S %
AR BN B (2040 SRR (BEZR) B, R Bon Bk B (2040 MR R (2R ) 5 ¢, =4 RIMRBLIRE i (L0 () Sk
() 1 2 I AR



GEA PR 2% 3 R F ) 92025 4F 12 A% 174 % 4 8] ] Dig Oncol (Electronic Version), December 2025, Vol 17, No.4 519
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Dmean M IBM-V40 X} 1 40 Iy 20 ) 52 1 i 75 58
RFEAR AT INLLEAE

VAN | s BT A G IV 2% B 1 1 5 2
T R RS2 )32 KD Corbeau 2515 R 4t
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HRAE =2 P M | R 2 D K
LR H AR R B T, 5 A s 45
— i NI AT RV K 2Bl 1 5 2R
ZS22) BN | Lo M OB A DG I R 4L
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K3 150 EBEEENTHRAZE = ZNAFSEENERESTER

=2 Y 41 > =2 G rp PR Al s b
AN ES 75 % x//Z PH x5 2 x//ZAE PIE
(n=120) (n=55) (n=141) (n=34)

RIS [ B1(%) ] 0.994 0.319 0.055 0.815
<60 % 69 (57.5) 36 (65.5) 84 (59.6) 21 (61.8)
=60 % 51 (42.5) 19 (34.5 57 (40.4) 13 (38.2

PEBI B1(%) ] 37.773 <0.001 10.529 0.001
L 101 (84.2) 21 (38.2 106 (75.2) 16 (47.1)
e 19 (15.8) 34 (61.8) 35 (24.8) 18 (52.9

I R TNM 43-HA [ 11 (%) ] — 02T —  0.689°
[~ 8 (6.7) 2 (3.6) 9 (6.4) 1(2.9)
I 4 112 (93.3) 53 (96.4) 132 (93.6) 33 (97.1)

[ HAALST 7 [ B1(%) ] 0.845 0.706™ 0.443 0.801
G 6 (5.0) 1(1.8) 5(3.5) 2(5.9)
02 74 (61.7) 34 (61.8) 88 (62.4) 20 (58.8)
W2 40 (33.3) 20 (36.4) 48 (34.0) 12 (35.3)

HO ) 22 [ (%) ) 0.316 0.574 0.082 0.774
50~55 Gy 92 (76.7) 40 (72.7) 107 (75.9) 25 (73.5)
>55 Gy 28 (23.3) 15 (27.3) 34 (24.1) 9 (26.5)

IBM-Dmean (cGy,x +5)
IBM-V15[ % , M(Pss,Pss) |
M( )]

2566.7+302.1 2696.8+407.9 -2.115 0.037 2609.5+£343.7  2599.6+347.2  0.150 0.881
78.3(69.0, 84.2) 78.7(69.2, 87.8) —-0.935 0.350 78.7(68.5, 86.5) 78.0(71.8, 84.4) -0.226 0.821

IBM-V40[ %, M(Pxs,Ps)] 17.1(13.3, 22.0) 21.1(14.6, 26.4) —=2.809 0.005 17.7(13.5, 23.3) 19.3(13.9, 24.3) -0.505 0.613
=2 Y415 1 REAR =2 /Mg >
FALISEN 7 I X//Z1EH PAE x5 2 X//Z1E PIE
(n=151) (n=24) (n=117) (n=18)

AR [ 151 (%) ] 0.032 0.858 2,642 0.104
<60 % 91 (60.3) 14 (58.3) 91 (58.0) 14 (77.8)
=60 % 60 (39.7) 10 (41.7) 66 (42.0) 4(22.2)

PETN [ 151 (%) ] 13.671 <0.001 3.693  0.055
5 113 (74.8) 9 (37.5) 113 (72.0) 9 (50.0)
kg 38 (25.2) 15 (62.5) 44 (28.0) 9 (50.0)

Il R TNM 43391 [ #1](%) ] — 0412 — 0.602"
[~ 7 (4.6) 3 (12.5) 10 (6.4) 0 (0)
I 44 144 (95.4) 21 (87.5) 147 (93.6) 18 (100.0)

R AETT 7 %2 [ 1) (%) ] 5.120 0.077 0.964 0.521"
7 5(3.3) 2 (8.3) 7 (4.5) 0 (0)
.y 98 (64.9) 10 (41.7) 98 (62.4) 10 (55.6)
WZ 48 (31.8) 12 (50.0) 52 (33.1) 8 (44.4)

T R 5 [ (%) ] 2.187 0.139 2.219 0.136
50~55 Gy 111 (73.5) 21 (87.5) 121 (77.1) 11 (61.1)
>55 Gy 40 (26.5) 3 (12.5) 36 (22.9) 7 (38.9)

IBM-Dmean(cGy,x+s) 2604.3£346.8  2628.1+£325.3 -0.314 0.754 2611.4+335.3 2573.9+414.8 0.438 0.662

IBM=V15[ %, M(Pys,Ps)] 78.7(68.1, 86.4) 78.0(72.2, 81.3) -0.566 0.571 78.6(69.0, 85.2) 76.3(68.4, 86.9) -0.275 0.783
IBM-V40[ % , M(P»s,Ps)] 17.8(13.5, 22.7) 19.0(13.8, 25.8) -0.753 0.452 18.1(13.8, 23.4) 14.8(12.0, 25.5) -0.786 0.432

1. R Fisher B LR ;7 ¥ H] Fisher—Freeman—Halton £ 56 5

B IEHR BZ (magnetic resonance imaging, MRI) %
NRERAR FHOR | JOi DX o33 LT BR X5 AR 16 BR
DX, T RESZ MR AR A SRR R, RO, IR
BEYEAL ST PRI ARG, b ] fEZ B E IR
O BB B FE LR LR 2 5 5 E X SE T A TR

AR F KRR S

g Bk, AW B W R AT o
TP AR AR ALY s kAR =2 G A0 e
D BB R B FH G Dmean F1 V40 B 5 ; #2
ST W B R 2 Ve SR A =2 G0 A
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K4 1750 EBEEEWRTHELE =2 ZNRFFEHNZIT Logistic B34S 4R

I 7 B 1 cAlEES OR {8 95%CI P1H
=2 K> PR (H=0,%&=1) 7.310 3.445~15.510 < 0.001
IBM-Dmean (<2692.75 ¢cGy=0, =2692.75 ¢Gy=1) 1.486 0.597~3.695 0.394
IBM-V40(<20.75%=0, =20.75%=1) 1.456 0.580~3.655 0.423
=2 R g > R (=0, &=1) 3.407 1.571~7.390 0.002
=2 FMLLER FFEAR PR (B =0, %&=1) 4.956 2.006~12.244 < 0.001

UaNGRE &3 1V OV R A R e S N DR (v SE
BH T, ARRNITFEZ s | RAEA B i L OF
I, GG UIRERAR A 6 2 - R O 4
A, W 50 o 2 TROb o DA TR T L o R Y
AI7 2 VeSO

FlaahR AR AT AE R 46 v 5
EERBAER oM, ot s it R
P B R AT 2 B, 45598 SCR R 70 A 4 5 £ 55
AR 258 BT A AT, IR 8RS8 SRR
BT R A G0 ST Y B 2 A IS SO R X TAR
ATBRERSNR ASOREAEMATEEM TR
X 30T K R e AT b P
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