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Abstract

Objective: To explore the value of ultrasound derived fat fraction (UDFF) in quantitative analysis
of liver fat content in patients with polycystic ovary syndrome (PCOS). Method: 61 PCOS patients
who visited the Affiliated Hospital of Qingdao University from October 2022 to October 2023 were
selected as the study group, and 121 healthy women who matched their age were selected as the
control group. All study subjects underwent gynecological Doppler ultrasound examination and
UDFF collection, and their height, weight, abdominal circumference, blood pressure, fasting blood
glucose, fasting insulin, insulin resistance (HOMA-IR), androgen (T), and triglycerides (TG) were
measured High density lipoprotein (HDL) and low-density lipoprotein (LDL) were compared to
analyze the correlation between UDFF and various indicators. Results: The results showed that
there was a statistically significant difference in BMI, abdominal circumference, HOMA-IR, T, TG,
and HDL between the two groups (all P < 0.05). UDFF was correlated with body mass index (BMI),
abdominal circumference, HOMA-IR, T, TG, and HDL (all P < 0.01). Multiple stepwise regression
analysis showed that HOMA-IR, T, and TG were the influencing factors of UDFF. Conclusion: UDFF
technology can detect and quantitatively analyze liver fat infiltration in patients with polycystic
ovary syndrome in the early stage. UDFF is a novel, non-invasive imaging technique for quantita-
tively assessing liver fat content.
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1. 518

L2 I HLEAAE(PCOS) A2 Lok B iy WLIK A 43 AT, PCOS FEMi 4% % 19% 10 & ikt 4 [1], 5w
BE AR DL S BT 575 O6[2]. PCOS 2 W25 2003 fERERFFHE WiknHE[3], BLFE: 1) A&MK/
HAHERW >35d, i3 1ERNHLRMRE <8Ik, MIXHZRINENTE >90 K); 2) yiHL et
AE: ARG A FRER <9 mm ISEEEE > 12 AN/ R M I EAAR > 10 ml; 3) ImAKE
FKIL(Ferriman-Gallwey £ EiT-47 > 5 7)) A/ MERS R IE, HAsQ)Fuae, Hasbwe 14
B2~ PCOS.

WK, PCOS B# ZHIF LR FZMIIIR), AERE, mlERER MUE(HA) R 25 & 1E(Mets) [4],
X RFEMIGIN T PCOS [ R AEARIAH I BE W M A% (MAFLD) 1 XU [5] [6]. v, JFRER &R
HLPUI B3 B MAFLD [ KU 5K [7] S H T TR I6 7 X6 Ik 2 28 2 1 i R 1 LA S BN T S R I,
PCOS &3 LA IR DAL AERE S 220 1 i O /2 2 B MAFLD KUK B i 32 229k ) R 28]«
UDFF & — i 284 s s VP Al R AR 7 & SRR, 8k K 22 98 R 24 (attenuation coefficient, AC)HJ [a] HiLHf
Z 4l (backscatter coefficient, BSC) IR 4L i 2 5 RS PRs oA, A5 2 LA 080t & 1 IR AE 7
T E[9]. CAEWIIIESS UDFF XFJLEE . AERESERE (AT ERE D7 A2 Wi B [10], xS T 2 Fe00 LR 5
F B IX — 25 5 & AR S I IR I PG (g N TR AN A B 9. A SCRE T SRV SFRE, 81
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2. RS A&
2.1. ARTR

W4k 2023 4F 1 H %2 2023 4 8 H k2 TF B KM B EERL 1) 61 5] 15~45 % PCOS & KB X4 IH)
121 15| 15~45 @ Feti ks M Ia R A A R BRE, UDFR AE S EAHR TR, IAPRHE: ANZHX R
Y1 °NTE PCOS [filt BEAE 5 Lotk , W FL 41 PCOS Lok, i FR AL [A] — X33 ] — SR8 B 8 PCOS 12tk
HeBpbrit: 1) R EE (Lt > 70 o/f); 2) JREETERF 98 . FFREAL S AR B 3 FYEC& T AR .
Uk RRAEW Y s 3) TS A FAh Y o I REAS B s 4) RBEEMENMYE; 5) it 3 N H WA IR .
WL 5E o

2.2. IGERFERE R LT AR AR

PO BE I G E AR, AR AR BMI (R E (kg)/ & 2 (m?)). IR AL L T 2 Y 3
IR R ME, BRI AR A 10 08 1S ZIPUR SR PEL (HOMA-IR) 77 H T e IR
[11], HEAR M (mg/dL) x 2 JEE S R @UIML)/22.5. EAL3sbrtail. 256 12h, TIRHES
B SEA MLAL56 4 TR o HRACE T30 F 30 min, FFILBERE S, 3000 r BL> 10 min, 4MBSILY, K
M T. TG, HDL. LDL.

3. IRERE

UDFF fi . BT #5442 E Siemens /A 7 2E 7] Acuson Sequoia 12 W14%, DAX #k A=
9 1.0~5.7 MHz, HMZLEF & W8 RN TEIRE R E. a7k 1) SRS AR A: @@%/"4
NI, AREME, A TR ST 2) KAV SRR RNEE ; JH3) UDFF BfE, ROI (B2
)R EE R G E AL, FRORFE ROI (B THEE, EFM V B, BRI . A EJJ
BIIX . R IE B E-PEIP N2 [F—0r 8 3 il A5 1B NARSLANZE 7.5 MHz,
i 2 S ERIMESE A 2T 2 PEE SR, RISEITEEMERHE A .

24. GIFERZE

i SPSS26.0 # A4, TFEFREILAX + s, W2 LM FEAR t 56 . KA Spearman #f
KW IR % 48055 UDFF HIAHSCME . SR 2 708 A A2 UDFF IR 2R . R H Kappa #8536 24t
2 441 45 9 4H - ¥ UDFF {8 & 2 PCOS H—2iE(K 1. & 2).

Figure 1. Images captured by UDFF in 20-year-old PCOS patients
[ 1. 20 % PCOS #£#& UDFF K& E1
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Figure 2. Images collected from UDFF of 22-year-old
control group women

& 2. 22 Z3FBLA L UDFF EERIEE

3. &R
3.1. ¥R E PCOS dH—RR1ER . £ Li6FF % UDFF BOEL3:

FAAERY . M. SR ZE R LG %2 X (P >0.05), 5 PCOS 4L, XIHE4 BMI. EHE. =
kS . HOMA-IR. T. TG. LDL. UDFF /K-F-¥J[EK(P < 0.05), X f&4 HDL 7K-1-4% PCOS 4=, %
SBEGFE L R L.

Table 1. Comparison of general clinical data, biochemical indicators, and UDFF among different groups

1 BE—MRIEKRZR . EHIEIRKZ UDFF LI

PCOS #in=61 FHHEAH n =161 t{H P1H

R 25+5.0 317 1.147 >0.05

248 H (mmHg) 118 +75 121+8 0.574 >0.05
#F 7K £ (mmHg) 72£51 79+6 0.675 >0.05
BMI (kg/m?) 253+5.0 23.+35 4.491 <0.01
JI5 Bl (cm) 7348 79.3+11.9 4.651 <0.01

73 i AL B 5.0+0.7 5.3+0.3 1.031 >0.05
IR B R 127+81 10.8+5.8 1.763 <0.01
HOMA-IR 31+21 26+15 1.901 <0.01

T (ng/DL) 114.8 +40.3 64.4+17.7 11.186 <0.01
TG (mmol/L) 28+17 1.8+0.9 5.333 <0.01
HDL (mmol/L) 1.2+04 1.3+0.3 -1.440 <0.01
LDL (mmol/L) 24+0.8 2.1+07 2.895 <0.05
UDFF (%) 9.8+6.7 55+4.4 4.491 <0.01

3.2. UDFF 5 & iE¥rrOME 14

MM AP ER, UDFF 5 BMI. EEl. Z=EB S E. HOMA-IR. T. TG £IEMH%, 5 HDL £
F%, P <0.01. UDFF 5 LDL &5 M6 (P > 0.05) (# 2).
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Table 2. The correlation between UDFF and various indicators

3 2. UDFF 5 & 4ERaE X1
TiH

UDFE BMI JiE ] FHEFESZE HOMA-IR T TG LDL HDL
r 0.751 0.737 0.853 0.877 0.899 0.932 0.146 -0.658
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 >0.05 <0.01

3.3. ZEFEYFSHr UDFF N iaE &
PL UDFF N4 &, UL BMI. fEHE. ZEFESER. HOMA-IR. T. TG. HDL NEAZ&E, T£ 1%
AT, ERER, T. HOMA-IR. TG & UDFF FI20T R & (% 3).

Table 3. Multiple stepwise regression analysis of the influencing factors of UDFF
= 3. ZLEHOYASHr UDFF BUSZamE =

A& B FruEiR £ ik t P1E 95% CI
TG 1.094 0.423 0.286 2.589 0.012 0.248~1.941
T 0.113 0.027 0.916 4.202 0.000 0.059~0.167
HOMA-IR 1.358 0.401 0.405 3.391 0.001 0.556~2.161
3.4. =BI4TS

¥ 44 [ 0 Fr 0 456 UDFF A/ )22 7 PCOS 1 — 2 it ¥ %54 (Kappa 4 > 0.8).
4. ¥ig

AEREAT IR S AT % g 107 P2 FF5 (MAFLD) A1 PCOS AH R E0w R K [12], [EiE, 5 PCOS M%)
Fe HET R IR 23 (2 3E 4 5 SORE, T B0 B 2 BUB It PR - 4E40 [13]. AW F R I, PCOS 41 UDFF #%
XTHRA R E IR, $2oR PCOS &35 5 5 iAW AH G MERE T £ /75, UDFF 5 BMI. g . HOMA-IR. T.
TG. HDL ¥J#i5%, iX5 De Robertis R 25 NHIBT LR —5, Gu J 2 NIWF b RIS ZE 2 .
TP AEREEE R 2 B8 58 R A AR S 1 HR M 1 7 1 F B R 3R [14], 1% 5 AL Jo Rl A o #4855 —
#: T. HOMA-IR. TG /& UDFF [sgmiRl & . BEAEWT 7L R B A PCOS 4 i MAFLD (1) XU =i H
2.5 fi5[15] . Keziban Dogan % At 7845 tH7E— & AR PCOS 5 MAFLD Z [BfAEE B BAH{R 2
()95 2:[16], PCOS 4 4 A% T IR 4H 2 1 i) HOMA-IR. BMI AIAE 5, HDL /KPR, M4y
6] LDL 125 i Mk /K SF-3A 22 5 [17]. BMI. HOMA-IR {f Al i i 2% LEAE PCOS 5 MAFLD oG i
W A=, EATOHOE 7R R AR R A s p A BAEH, SEUREPIRSEE, A TG
T AT S8 .

AR S 7 M 0 B0 VAR A AR 22 Fh 753, b R 75 (CUS) BRI L 22 0F . To B2 v FH IR RS
o CUS 12 WA AR PG 7 P 0 N B )32 A B T8, CUS il w55 4 o B g 7 FEF P ek A
R MEIR . SR, TERE MR PEd, CUS MBUSME R E K, H CUS Rese &, A gk
1T EEIFE[18]. CUS WEBHACE, HXTEREENRI S BURIERUL, JF HE= 2P {3 i3t
I B AZ (MR & P S & BT IR 13X Se R PR, MRI A A 2 U g 07 0 1 5 B 1) 4 hm k[ 19], MR
1% FE N 7 53 B(MRI-PDFF)5 MRI ZEVEAS FFEIE AR 7 & & 77 T oA B i — B Je v M [11] [14]
[19]. K&k, |11 PDFF M &M, MRI-PDFF HIIGHN AR, ASHE 5 B0 T2 A0 .
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YT PDFF JGikHET, BLCIHFK T Bl A H AR IR A AR A a0 R BRI, $Em g iae s, th
TG AN AL T, R E SR AT AR M. UDFF & — T M 0 TE B 5 v il A AR S 1k g iy
PRI R A B, i 5 A BUR R E(BSC) AN EE I 2 B (AC) KM & T IE 1) g 17 & & [20] [21], A&t
%M, UDFF 5 PDFF Il & 45 R+ 04, ST UDFF [r E 8 M K45 %, UDFF % & & 1E AR
WA G R B VE R R 2 TR [22]. D Franz 58 N[WHF 558 11[23], PDFF 5 BMI. JERZEFHC, Hujd
BAE X PCOS B (1) UDFF FAHICHI T, ABFFdEd I E PCOS B 1) UDFF, X} PCOS H# K
MAFLD [ B0i 5 ALEAT I 7T, 204t PCOS 3 %) 8 MAFLD faliH 2, %f PCOS BE T HEA M E
PIBEYT S BB, 4T PCOS B35 FFE (g B B 22, wT LS UDFF 34l PCOS B2 (1) IIE N 7 &
&, B0 PCOS 2 MEEAT I AR 7 73 U (UDFF) I E BIRE U o

SR, BRI, AT IR 2 75 B 5 KRR ASRI B £ K AR U 6 2503 Sk 38IE UDFF 7E PCOS 3
R E . BhAh, X UDFF B BARHE AR — 25 1 PRSIt AR SR 72 19 77 170

ZE LR, ERE T 50 BU(UDFR)H R AE 2 FE 5P SL5-AAE(PCOS) 38 FF AL i 7 25 & (1 € & 1Pl v o
H RIS AT S 8% UDFF 5 &R AR F A AR DG A s ma R R IR N 3B, F6A1 108 UDFF 1R
PCOS H8 25 [Tk e 5 B (1 5 MRS A p it 1 T 52 O RHA AR AR o X IURIF FE 1R 45 SRANOCA B T ik PCOS
AR BRI R AR, O AT ORGSR T Al
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