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BEERE-RAEDRIAAZ(75.00%) 7 ; FREBLEIE (60.00% ) #1557 MFEIE (59.68%) £ W E FFEIRK S [ 47,
TMEAFLEUE(27.16%) F TS BA B2 1E (30.00%) TE IV B > Fo LL B B E 5 T AT SUBRESIE (2.50%) (P 1E19<0.05) . BFE
R ERE EK BER MEBRKE FAEBEANX BEEKEEEBRAERNRITER EMNEFIIERITER
X (P1E$9<0.05) ; S FFSEBLEEIEAR L, FTARAR R IE A AT 'S B BB UE 32 5 & 4 T N 4575, FTARRR R R S RIE X AT 5 FA R IE
SREFITX EEERELEER, FTBARIIES BUMES L, BT EIEFEASEILE S EIAEK (PED<0.05).
555 MFIEARLL , FFER R I B R KR K B EplkER S LB S (P1E19<0.05) . Lb4h, 7 184 51 EE MRISREUINN BRI F
R BEF, BASEEMNIHEMFIENRAYT MR REN RN MR EES THSEEIE(PE<0.05), &it TE
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SUMEHARME SIS, EASEIT SRR A RES, b PLC F EHHES BHRE T ZWAKIE.
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Abstract: Objective To investigate the association of the traditional Chinese medicine (TCM) syndrome types of primary liver
cancer (PLC) with clinical features and multimodal quantitative radiological features on computed tomography (CT) and magnetic
resonance imaging (MRI) , and to provide a reference for the objectification of TCM syndrome differentiation and precise diagnosis
and treatment. Methods A retrospective analysis was performed for the clinical data of 312 patients who were diagnosed with PLC in
The First Affiliated Hospital of Hunan University of Chinese Medicine from March 2020 to June 2025, and according to the TCM
syndrome type, they were divided into stagnation of liver Qi group with 40 patients, stagnation of liver Qi and spleen deficiency group
with 109 patients, Qi stagnation and blood stasis group with 62 patients, dampness-heat toxin amassment group with 81 patients,
and liver-kidney Yin deficiency group with 20 patients. Clinical features and multimodal quantitative radiological features were
compared between the patients with different TCM syndrome types. A one-way analysis of variance was used for comparison of
normally distributed continuous data between multiple groups, and the least significant difference i-test was used for further
comparison between two groups; the Kruskal-Wallis H test was used for comparison of non-normally distributed continuous data
between multiple groups, and the Dunn’s multiple test was used for further comparison between two groups; the chi-square test
was used for comparison of categorical data between groups, and the Bonferroni method was used for further comparison between
two groups. Results There were significant differences between the patients with different TCM syndrome types in China liver
cancer staging (CNLC) , Child-Pugh class, alanine aminotransferase, aspartate aminotransferase, albumin, direct bilirubin, total
bilirubin, prothrombin time, neutrophil, and albumin-bilirubin score (all P<0.05). In the stagnation of liver Qi group, the patients
with Child-Pugh class A accounted for 75.00% ; among the patients with CNLC stage | PLC, the patients with stagnation of liver Qi
accounted for 60.00%, and those with Qi stagnation and blood stasis syndrome accounted for 59.68%, while among the patients
with CNLC stage IV PLC, the distribution proportion of dampness-heat toxin amassment (27.16%) and liver-kidney Yin deficiency
(30.00%) was significantly higher than that of stagnation of liver Qi (2.50%) (all P<0.05). Radiological examination showed that
there were significant differences between the patients with different TCM syndrome types in the number of tumors, ascites, venous
tumor thrombus, maximum tumor diameter, intrahepatic metastasis, and lymph node metastasis in the hepatic hilar and
retroperitoneal regions (all P<0.05). Compared with the patients with stagnation of liver Qi, the patients with liver depression and
spleen deficiency or liver-kidney Yin deficiency were more likely to develop intrahepatic metastasis; the patients with liver
depression and spleen deficiency, dampness-heat toxin amassment, or liver-kidney Yin deficiency were more likely to develop
lymph node metastasis in the hepatic hilar and retroperitoneal regions; the patients with liver-kidney Yin deficiency were more
likely to experience multiple tumors; the patients with liver depression and spleen deficiency or dampness-heat toxin amassment
were more likely to develop ascites (all P<0.05). Compared with the patients with Qi stagnation and blood stasis syndrome, the
patients with liver depression and spleen deficiency had a significantly longer maximum tumor diameter and a significantly higher
proportion of patients with venous tumor thrombus (both P<0.05). Furthermore, among the 184 patients with MRI diffusion-
weighted imaging sequences, the patients with dampness-heat toxin amassment or Qi stagnation and blood stasis syndrome had
significantly higher ADC values and relative ADC values than those with stagnation of liver Qi (all P<0.05). Conclusion There are
significant differences in CT/MRI radiological features and clinical features between PLC patients with different TCM syndrome types ,
among whom the patients with liver depression and spleen deficiency, dampness-heat toxin amassment, and liver-kidney Yin
deficiency tend to exhibit progressive radiological features, and those with dampness-heat toxin amassment or Qi stagnation and blood

stasis syndrome tend to have higher ADC values. These findings provide an objective basis for TCM syndrome differentiation in PLC.
Key words: Liver Neoplasms; Syndrome Differentiation Classification; Computed Tomography; Magnetic Resonance Imaging
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5K B9 (primary liver cancer, PLC) 42— Flilfi IR
B OLAEE I . 2022 4R 2 EREEAE T O ST R
JTF I 7 A BRIAE PP 406 301 S o 6, FE TR (1 J o 31
I G AE A O B ks, P 2022 47 T A RV F o
SOETTRMES 212 PLC IR R K G FET2
i 22 O 9E i 2 v e ), B i ARV T I AL, S U A
BLRRIRSER . s 25 7E PLC [T T A SRR
e, TS I PRAEIR , R A AT B2 RBIAE T, (8 K AR A
117 PEIERTA R T ST B, MER Y 43 B g
8T IR RIS SR, A G HIE 3 B
R ] R FITD U2, e BE A I PR 28 50, Bk = 2 W45
o B BLREAR EHAR 1 R ALK R
(computed tomography, CT) | % 3t ¥k il & (magnetic
resonance imaging, MRI) SF BLC 2 154 = F BBl “ 2
127 RYEEEANFE , 7E PLC A2 W 43 01 R1 T 24 i v i 4%
PR E i A R K 2 R B IR
SRR bR L ATy v S IR S A TR Ak R 2 AL 1 %
o P N SE AL e HEIE B IL S k. TR, AR
BF5E 15 7653 BT PLCANIR] Hh BRI AL 5 H: CT MRISEAR I If;
PRAFIE Y ICHK , LAY A v B e S (A2 00 AT e AL AR

1 #ZREFZE

L1 AR % BEE2020 4 3 H—20254F 6 A 7E i r
Hh S 2R 5 — I R B i2 o PLC 1 312 441 £ M A
NG . WARRIE : (DFFE PLC IR RIZWibRfE 5 (2) £
FEZ A PUMIE IR YT s (3) T2 R 2% 5 (4) CT A/ MRI
R A OB SRR . HEBRAR I : (1) RS
JH g AT (2) BHR T AN AR 5 (3) B JF ™ E 8 1k
Bl | 52 M TE R o

12 HESWARE  PLC IS WA A [ 5 I PR 40 39
(China clinic liver cancer staging, CNLC) 5 #f 2 B (JR &
PERFRE ST 5 75 (2024 4E R )

1.3 FESARE H2HEAS5EL L TESRRR
I I T , 432 B O S Ao A o B A8 4w ) 2 PLC 43
JHFACHBEE UE S LRI A IURIE | 38 44 35 28 UE A0 T
BABIE. SR80, RS R duE i,

14 CTH#a# A% K GE Revolution CT 47 # 4% .
IS H0 UK 120 kV, A 314 L7 (100 ~ 500 mA) ,

BRI 0.992: 1, 25 5 mm, A BETE SRS 30 s
60 s 17 Bl kI A3

1.5 MRI#z# A4 KR GE 3.0 T Signa HDxt #5 MRI
PSR AR B LR B R AT R Ay . AT AR AR
8 ho FARTEE MR R N, FZIFHISECT, Ik
A% (Tl weighted imaging, TIWI) . B & I A (repetition
time, TR)3.91 ms, [0] % 5} [8] (echo time, TE) 1.6 ms;Tzﬁﬂ
A 15 (T2 weighted imaging, TZWI) : TR 10 000 ms, TE
88.5 ms; K BN AL B 1% (diffusion weighted imaging,
DWI): TR 10 588.2 ms, TE 58 ms, /5% 5 mm. R H4LN
T P L FE TR A S A S X B ol T S S
90 min 20 min >R A AH4E IR 15

1.6 MERIeAR WO IR AR SRR Lo
%% (Child-Pugh 43%% ) . CNLC 43393 . Ifil % HL . 5E ifiL % A0 A0
JFEIRE o SR ARAE Y $2 OB T AR B A7 A 9 1 U 1Rk
L W2 A 2w RIS E A (35 6 4F & 1045
DL AR50 M7 B Fr L 8 WA —BOW 28038 1k i3
Wo TN ACTE MR ECE 5 TR v B
JEOK 0 SCAEER TR R A N EE RS BT IX R
TS Wk L 4 55 7% L Ab RS R PN L L TR 45T R R
AR A, 58 B DWT G £ 1Y 58 A T4
SEHT KL MR AL B % GE AW 4.6 TR, Tl g 356
57 4 3 WL B 22 %X (apparent diffusion coefficient, ADC)
{8, th 2 A A5 H CTARAEBR 23530 0 7 45 1 6 48 ) 7 A
Ibe 73 B 45 SR A1 G0 T k37 ) 1R ER X T AR BE K
50 ~ 150 mm?*, Jf/S A ST H L IRZE R L4 DX 38, SR AR
AR GEAR BRI T 4 R AT IS 2200 #r . ARXT ADCH N
i [X ek 5 ) J2 T R B WL ADCAELAY OB . 8 B AR AE B
NEEIILE 1,

1.7 %it$ % RHAISPSS 27.0 f Mk AT HHR GE i 4%
Br AP IS R SO & + s R0, 24 H] HLBCR
FHEA TR R Uy 2253 #r , 1k — 25 P LU AR ) LSD-¢ A6 4 5
IEA A TR TR M (P, ~ Pos) B RN, Z2 41 1H]
LR H Kruskal-Wallis H R AR S , BE— 42 WP LR
F Dunn £58 . FHECFORHLIE] L BRI Y K8, 2 —25
M 558K FH Bonferroni B¢ IE 1 . — B8 56 5% H Kappa
GI N R, P<0.0S N2ERASIAE L.
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E1 EEFHERIRTEER
Figure 1 Schematic diagram of quantitative feature extraction

2 R

2.1 FRE¥EEAEFALAFIELE 3124]PLC EH
i, 55253 91(81.09%) , % 59 1 (18.91%) ; 4F-45 29 ~ 88 47,
SEEAFERY (60.83 £ 11.61) % BEHEIE S 1Y 43531 R S
B 45 3iE (n=40) . i A5 1L 5 UE (n=109) | < HiF i % 1F
(n=62) . i P35 28 9IF (n=81) F1 JT 5 B K& 3iE (n=20) ;
2 2 v s BE T UE 43 B 25 1) Kappa fH 0 0.81, — 21
. Child-Pugh 23% .CNLC 53] T & IR R L A0
REARRAS M 1 HEIRLLR B R B
iR NG R vkl ORI S B g = i SR § 2 s e e N L
BEUEAI) Y 22 S A Se it e L (P{E<0.05) (5R 1),
22 AR EEAFBEAFIELE 3124 PLCEE T,
s B H K RIS RS i B R A R
ITIX RIS WAk L 235 5 R AR AN (] v B R A ] 1) 22 R 0
giit2E B L (PAEYI<0.05) . LAk, 184 i i & HAT DWI
UG, FLr AR S5 TIE 25 1), A LRI 60 f51] , s I
UE 36 ], Wi #A g 2 UE 52 491, 5 B g I 11 45, ADC i A&
AEXT ADC B ZH P AH DG ZR 55053010 0.80,0.78 5 T 25 FE 45
R IR H) 25 S A et R (P {E<0.05) (R 2) .
AN]SR R 25 Y CT S MRT R LR 2.

3 itig

ARG HT PLC R 19 CT 5 MRI 2RISR
B RARAE & B, AS [ v B AR Y A A% 2 2B LA
E2ES . ARG R UE B HREE 2R S B R UE T 5 3R
Rk MRS AG AR AR IR 22 % R R R R
PR 7K | Ik A T 1 XRS5 8k L 25 55 8%, i T
PREZE 5 A ITUSIE R ADCAE AR X ADC B4 o

PLC 7 Hp = B rp Jm BRI v A
WU AL R A7 B R 2 R, SO0 L Iy | AR A
AT, B AR S B R7ET (50 4%
BYIAEC . R Wz A0k /] KT N 5=, SR LR, 51R

AR B WS i #E AR 37, B PR S A7, 3
o5 S R AT ST g8 A B9 b TR M R
(34.94% ) FE I HE 25 UE (25.96% ) o H i, 00 I IE
(19.87%) Fll T < BB 45 UF (12.82%) R Z , BT & B )& SiE
(6.41%) fe/V A3 A I SREARF T A — 3 7180 ik —
A 2 B, SRR S UE A INLFIE £ T CNLC T
R AP IR AR, AR B R LR L 4R
TP L DL SIUE S 5 BRI IR UE 7 A5 B rh s 5 L
B IR T S T RER O B A < R B S T R
(18 2 AR A7, 5 T AR 2 UE AN 55 ) R A IV 300 1) 4045 L
191) 5. 3 w8 T I AURR S TIE , 55 v i s 40T % | IF R AR S
R AILRR B I R 2 7E e A2 I LR A A . Bk
&, PLC 5 B GE 2 I AR IS A7 A, i FE i R vh A
Al BhASAR  ARELT B AR S R SR k2 P
P57 T AR A, Ry i — 2D BRI 8 A S5 AR 2
TIE B A= Wy St 1) SR B (4 T B ARl

JF B, B AR MR AR , 1 AN 5 SO SR
G5 RPRPIG . AWESE BoR , AR SE TIE B Child-
Pugh 734 LA A 9k 3, S5 2= A8 An e P D s 15 4%
B BN VR S B, S0 T I AT AN SR
IS, TG R SO IURIE . BETEBF ST R B, DWI AT JE A 1
R 2 LN 7K 53 19 A W12 2l , e it S8 ADCAE I i
i 7K 43 T R 2 BR AR 202N S R iR A i 4
B HEF B S BUK S TR ECZ IR, DWI 2 & {5 5 1
ADC AR o X137 2 5 2 B g 2 W, I i % 3 3AiE
SR ADCAEAR R 5 o AR ZE b, S0 IMUFIE 5 00 44
B ALUE HUE 1Y ADC {8 B A X ADC B 55 BT AR 45 3E T
1o, T RE SR I P 25 5 | % il i SR PE s 3R A 4T
5 B0 T B AT AN A0 M 5 A AR HORE G . BLAh MR
BUEAR AR TG FE AR W S RO K
IR TTIX R bk L e o AR A0, Iz
MR AR IRIBH, A0 L 2 52, S A= A =2 15, TE TR AL
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R1 AEREIFBRELHTLER
Table 1 Comparison of baseline characteristics among different TCM syndrome types
- - — pevT— S T—————— - —
F161(%) ] 29(72.50) 91(83.49) 50(80.65) 68(83.95) 15(75.00) X=3257 0516
() 57.13 £ 12.46 62.12£11.18 60.71 £ 11.46 60.35+12.33 63.60 + 8.17 F=1.691 0.152
Child-Pugh /32% X=31.569 <0.001
[151(%) ]
A 30(75.00) 41(37.61)" 24(38.71)" 26(32.10)" 5(25.00)"
B 9(22.50) 45(41.28) 31(50.00) 35(4321) 8(40.00)
C 1(2.50) 23(21.10) 7(11.29) 20(24.69)" 7(35.00)"?
CNLC /34 X'=34304 <0.001
[151(%) ]
I 24(60.00) 37(33.94)"? 37(59.68) 38(46.91) 3(15.00)"?
I 9(22.50) 19(17.43) 7(11.29) 9(11.11) 6(30.00)
I 6(15.00) 30(27.52) 10(16.13) 12(14.81) 5(25.00)
\% 1(2.50) 23(21.10) 8(12.90) 22(27.16)" 6(30.00)"
AFP[71](%) ] ¥=6.099 0.192
>400 ug/L 13(32.50) 45(41.28) 17(27.42) 20(24.69) 7(35.00)
<400 ug/L 27(67.50) 64(58.72) 45(72.58) 61(75.31) 13(65.00)
AST(U/L) 41.82 116.95 68.61 76.20 132.49 H=31.227 <0.001
(33.64~50.00) (7750 ~156.40)"  (50.79~86.43)  (63.54~88.86)" (56.08 ~208.89)"
ALT(U/L) 30.96 68.11 4498 51.05 6831 H=12969 0011
(2534~3657)  (4362~9259)  (31.54~5843)  (3747~64.64) (21.10~11552)
Alb(g/L) 4075 37.10 36.32 34.86 32.87 H=23967 <0.001
(3843~43.07)  (34.18~40.03)  (34.78~37.85) (3330~3642)"  (30.35~3540)"
DBil( mol/L) 7.28 21.58 15.37 27.01 20.83 H=25.092 <0.001
(6.06 ~ 8.49) (1573~2742)"  (10.84~1991)"  (16.68~3734)" (1022 ~31.43)"
IBil (mol/L) 10.34 12.77 14.20 14.51 10.84 H=3.563 0.468
(8.23 ~ 12.45) (11.04~1451)  (1051~17.89)  (11.97 ~ 17.04) (7.78 ~ 13.90)
TBil(pmol/L.) 17.61 34.35 29.57 4134 31.67 H=14340 0.006
(1452~20.70) (2721 ~4148)"  (22.72~3643)" (2921 ~5346)"  (20.33 ~43.00)
PT(s) 14.09 1530 1543 15.96 15.54 H=12.828 0.012
(13.53 ~ 14.65) (14.73 ~ 15.87) (1455~1631)  (1521~1672)" (1432 ~16.76)
PLT( x 10°/L.) 102.38 113.68 107.15 116.20 123.05 H=7245 0.124
(85.03~119.72)  (99.73~127.62)  (81.69~132.60) (102.93 ~12947) (90.65 ~ 155.45)
NEUT( x 10%L) 2.98 3.50 3.22 3.69 422 H=10.882 0.028
(244 ~3.52) (3.10~3.89) (273 ~3.72) (3.17~422) (3.50 ~4.94)"
LYM( x 10°/L) 0.98 0.94 0.98 1.06 1.03 H=3.143 0534
(0.85~1.11) (0.86 ~ 1.03) (0.81~1.14) (0.93~1.19) (0.79 ~ 1.28)
ALBIF43(43) -2.68 -2.23 -2.19 -2.04 -1.87 H=26.470 <0.001
(=289 ~-247)  (-248~-197)" (234~-203)" (-220~-1.87)" (-2.16~-1.59)"
NLR 3.46 458 428 3.98 495 H=5496  0.240
(278 ~4.14) (373 ~543) (328 ~5.28) (342 ~4.54) (376 ~ 6.13)

1 5 HTFAHRGIE LA, 1) P<0.05 5 500 UBIE L4, 2) P<0.05. Child-Pugh 43 2% , 4R - 2 T 4325 CNLC 43351 , v BT 96 1 DR 43291 5 AFP,
R T AST, RA SR 2L Rl ; ALT, N R 2 5L 55 51 ; Alb, IR 11 DBil, EEERET 285 IBil, (B IRZT 2 TBil, SVIRET 25 PT, 4E 1M fifg L it
[8]; PLT, M/ NEUT, HP R 400 s LYM, 5k TV 40 M s ALBI, (18R P -IRET 22345 NLR, S 20 i ibk O 20 i LU AR
KBTI BT ) B e S e RB SRR PP RBESess A, BEERARTIE , AFARAL K R ITF I, H R B
SRR ARG EEUE BT 5 P AR K P EE R R TT X . B, D& e S B BH R IE o R AR A 5 2 B, 5 B e
IS b L5 B, L SR RO AL, LM B K AR K, RS K AR K2 ST 45 SRR —5
PERIZUERY AT RE AR A R i R 30 S8k ) R e vt J i S F R, AR A AREREFREA .
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x2 AEHFEIERZGEELR
Table 2 Comparison of imaging features of different TCM syndrome types

JFACARESIE JFARIA R IE AU LA IE T AATEZRIE JHF B R

WARAES: (n=40) (n=109) (n=62) (n=81) (n=20) gt PE
Jiseg g B [ (%) ] X=16.470 0.002
R 27(67.50) 51(46.79) 41(66.13) 48(59.26) 5(25.00)"
ZR 13(32.50) 58(53.21) 21(33.87) 33(40.74) 15(75.00)"
Jibgg it AL (%) ] X=17612 0.107
i 30(75.00) 63(57.80) 45(72.58) 52(64.20) 10(50.00)
R 10(25.00) 46(42.20) 17(27.42) 29(35.80) 10(50.00)
fBRAELREE (%) ] X=6315 0.612
Tefr i 4(10.00) 15(13.76) 9(14.52) 12(14.81) 3(15.00)
AR 19(47.50) 66(60.55) 32(51.61) 50(61.73) 11(55.00)
SEAAR AL 17(42.50) 28(25.69) 21(33.87) 19(23.46) 6(30.00)
I Ik L1 (%) ] 31(77.50) 86(78.90) 48(77.42) 61(75.31) 13(65.00)  x*=1.940 0.747
[LYNEZICON 33(82.50) 98(89.91) 57(91.94) 69(85.19) 17(85.00)  x=3.159 0.532
JEEK L1 (%) ] 15(37.50) 72(66.06)" 32(51.61) 53(65.43)" 13(65.00)  x*=12.986 0.011
MAEAFLBEN (%) ] 26(65.00) 74(67.89) 47(75.81) 54(66.67) 16(80.00)  x*=3.028 0.553
HrE R[5 (%) ] 6(15.00) 35(32.11)% 6(9.68) 23(28.40) 7(3500)  x*=14.508 0.006
ITFNE R (%) ] 4(10.00) 38(34.86)" 11(17.74) 25(30.86) 9(45.00)”  ¥=15.445 0.004
JHTTIX i B ke 2 0(0.00) 24(22.02)" 9(14.52) 18(22.22)" 5(25.00)"  ¥=12.152 0.016
L55R5[151(%) ]
AR 1(%) ] 2(5.00) 7(6.42) 6(9.68) 9(11.11) 2(10.00) Y=2.141 0.710
Jibggg it [ 451 (%) ] 4(10.00) 13(11.93) 3(4.84) 14(17.28) 4(20.00) Y=6424 0.170
BREZW[HI(%)] 8(20.00) 33(30.28) 9(14.52) 20(24.69) 6(30.00) X=6.093 0.192
Jei 4% (mm . . . . J
W ) (39.8‘;9?28.80) (59.6212.84)2) (41.8510~4579.12) (54.9614~4;l3.98) (53.1761~OE(§)8.84) H=13.0820.011
ADCAH( x 107 mm’/s) 1.13 1.23 1.33 1.35 1.26 H=20.940 <0.001
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Figure 2 CT and MRI manifestations of patients with different TCM syndromes
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