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Abstract

Objective: To investigate whether the geometric morphology of Kager’s fat pad (KFP) is associated
with gender, side, age, and the presence of Achilles tendon injury. Methods: A retrospective analysis
was conducted on the geometric morphology of KFP in 150 patients with Achilles tendon injuries
(including acute injuries and chronic conditions such as tendinitis and tendinopathy) (case group)
and 150 healthy individuals with normal Achilles tendons (control group). Both groups were strat-
ified by gender, side, and age. On T1-weighted imaging (T1WI), the maximum sagittal area, width,
and thickness of KFP were measured and compared between different groups. Results: The maxi-
mum sagittal area and thickness of KFP in the case group were significantly smaller than those in
the control group (P < 0.05), while there was no significant difference in the maximum sagittal width
between the two groups (P > 0.05). Within both the case and control groups, the maximum sagittal
width and thickness of KFP were significantly greater in males than in females (P < 0.05), but there
was no significant difference in the maximum sagittal area between genders (P > 0.05). There were
no significant differences in the maximum sagittal area, width, or thickness of KFP between differ-
entsides (P > 0.05). The maximum sagittal area, width, and thickness of KFP were significantly greater
in individuals aged 40 years or younger compared to those older than 40 years (P < 0.05). Conclu-
sion: There are significant differences in the geometric morphology of KFP between patients with
Achilles tendon injuries and those with normal tendons. The smaller maximum sagittal area and
thickness in the injured group suggest that KFP morphology can reflect Achilles tendon degenera-
tion and injury to some extent, and is associated with factors such as age and gender.
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1. 3]

Kager’s Jli /I #4(Kager’s fat pad, KFP), X FRA MR J5 g7 #(posterior calcaneal fat pad). PR i AR
4 (pre-Achilles fat pad), /&7 T BRI 5 77 1 BISCR AR T 424, 5 8- UL (flexor hallucis longus, FHL).
FiF (calcaneus) % # i (Achilles tendon) ¢ R % 7), A T =35 B R =M X, Xk 2 v Ka-
ger's =ffi[1] [2]. FRAgRE ANRBAH VU —, H@zht v DA @ik AR E 10~12 510 5f7, HR A
b b HANS IS TR, FambE TERE, KB KL 15em. IREH R8I F 2% - & - %1
TEAR, TEERRBEM T 80004 A%, [N b AL PR AR 5 B 52495 [3] 0 RS2 JE J 20 kORI JHE 2 JhikouU F afi 43, 2 G
MAREAA R, FEERAEN 5 %2 25 5 B iE A O B SO0, BT HBOVA R, ERZX
S G VERREI OIS, BRI HIRBEREIAME, W KA RS 1B . KPP AL T IRBEHT T,
5 IR S A ARG, AR ] KPP X ERE B DRI VER], JUILAEBROCTT JE Hi I, AT DG L 2200 I
(3784, AT B RS 1E FH 4]0 ASHF 9T 5 ZEHL T PR 105 28 2 S5 R 1R 3 1 MR EMR, i oA
PRI B S5 IR R Kager's IR i) JLRITEAS 2 7, AR 7T Kager’s Jg D7 #0425 T
CWHRIES 2 B A8 2R, I 1T Kager's IRIFERAEARRIFE 7 51 1) LFTES 2 B AAEZ R
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2. ‘P EHE
2.1. HIRMR

[l PR R 2023 4F 1 H & 2024 4F 12 A T HREEATERGTT MR AR A5 3 300 1, /60 25 M40 007 8 2 (O
f512H) 150 1 (FL 514k 82 f5il, Lotk 68 M35 e R 80 i, A7 R 70 f9l; 4EHY 15~76 %, 40 & K LA R 77 491,
40 % VL b3 73 f5), ERPAEIE R & (o HRA) 150 B B3k 72 5, Lot 78 45 AR 76 5], A ER 74 491
WS 13~74 %, 40 B K LUR 81 i, 40 LI 69 ).

TG HMNARAE: © BEEIR A IARDLE RGP T IR N SR B S5 55 @ MR E & PAT4S
K%, JRnl WERBERT A0 & EREERE BT WAL BCEIIE R IR G 5 55 . X R A AR
PRIERT S &FAT, AR, WA FEBEA AR HEESE. WA O B 17 FRBIT,
SEMEEL: @ PRAESEAWIRL, G R © & FRE S EUROCTT AL 2K @ B
FEAZAE b, Remailla; & B UL ) DL R BR B J5 A7 8 K A

22. MRI 8&& 5%

A5 K 3.0 T MR (GE Discovery MR7503.0 T), B5CTi & HLE, BHEIUMEMY, &2k, %
5 S K il B, 8BRS AR B S I S ARl G T 8 eS8 O B AR D #0] PDWIL,
TR3720ms, TE25.44ms, 2§ 4mm, FOV 160 mm x 160 mm; @ J@ARALAEH;HIH] T2WI, TR 2360 ms,
TE 25.56 ms, ZJE 4 mm, FOV 136 mm x 136 mm; & IR TIWI, TR 620 ms, TE 11.98 ms, 2/ 4
mm, FOV 170 mm x 170 mm; @ ZRAZAEHG 0% PDWI, TR 620 ms, TE 11.98 ms, 2/ 4 mm, FOV
170 mm x 170 mm.

2.3. Bfgatr5nE

HW A4+ A R EA R AXE FEMALE F, @ BT 0ORA TAWI B G S A7 fig 15 470
il PDWI BB A %, HELdREESIRYIme Tiwl Big, HTFieimiE KFP SR H AR .
T D) ARKEE(E 2), BCOFHME, & N EEIEEEZE RO, Wb A & L F E R E,
A B A EHTE

Figure 1. The measure the maximum area and width of KFP in the sagittal image

E 1 WE KPP RRERAERSEE

DOI: 10.12677/acm.2025.1572144 1435 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1572144

KR %

Figure 2. The measure the maximum thickness of KFP in the sagittal image
E 2. Mg KFP RIREHKXEE

2.4. G ZENH

i/l SPSS 27.0 it B LE /P MKt . T BORIHEAT IE A A 56 (Shapiro-Wilk #36), ¢ IE 2401 i)
DA X £ FE7% o 91201 5500 AL DA B AR TR PE 9 o 00550 74 2L 0 025 5 £ OB 20 IS A7 ST RE A ¢ R G
BL P < 0.05 Jy% F A Grita L

3. /R
3.1. REBIEFEATREMER. A, FEkENLAKSSFEER

PRAEIE 2, ORI i KTRIAR (4.13~13.16) cm?, “F3#5(8.15 +£2.02) cm?; SR THI 5 K 92 5% (17.98~37.73)
mm, “F34(26.35 + 4.19) mm; JOIRTH i K (16.45~33.86) mm, “F14(24.37 + 3.88) mm. B SORIE
ROKWERE. JERE > i, ZRBEYR (P <0.05), ASFEME R H SR i i KR 22 B TG 2 X
(P>0.05); AEMRIFARTT BRI FEEE . BEER LG E (P >0.05); 40 5 ) LU FEAH IR
MR T8 JERER>40 ¥ UL EERA, ZRBESIEE (P <0.05) (£ 1. #2).

Table 1. Geometric morphology data of the control group (X +s)
2l SREJUATRSEE(Xts)

JUT TR RRAE Sk 7k FEA A R <40 R > 40
FRT s KA (cm?)  8.19 +2.03 8.11+2.01 8.24 +2.17 8.05+1.86 8.67 +£2.04 7.78+1.93
FARM R TEE(mm) 27.42+4.26  2537+3.89 2685+4.11 2583+4.22 27.11+421 25.46+4.00
FART AR (mm) 2535+3.93  2348+364 2482+381 2392+393 2496+407 23.70+3.56

Table 2. Geometric morphology comparison of the control group
= 2. MNERAJLARISELER

JURTE A HFHE t1 P1 t2 P2 t3 P3
PRINE SNTEA 0.23 >0.05 0.59 >0.05 2.12 <0.05
PRINE SN 3.10 <0.05 1.50 >0.05 2.45 <0.05
PRINE NS 3.05 <0.05 1.42 >0.05 2.01 <0.05

VE: tis P1, to. P2, tav Pa 3R NHIRAANFEIERIE . MIHIH ., SEEHD t {EA P 1H.
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3.2. REERETREIER MR, FRAJLATRSEELL R

PRSP, SR T % K A7 (4.06~14.24) cm?, “F14(7.54 + 1.80) cm?; IR I £ K 55 ) (16.70~39.36)
mm, “F%J(25.66 + 3.97) mm; JAR T K5 B (15.90~35.99) mm, “F1(23.29 + 3.42) mm. 54 SR
R R > o, ZRA S E (P <0.05), ANEMESIZH SR H KR 2 7 g2 5 L
(P>0.05); AFEMIIARTE R . JEEZR TG (P >0.05); 40 % KLU FERARIR
KR FE8E . JREYI>40 % UL FAER AL, ZRA S5 (P < 0.05) (% 3. % 4).

Table 3. Geometric morphology data of the case group (X +s)
% 3. BB EIR(X £5)

JURTTE AR AE Ei2c3 i FE A Fifl R <40 R > 40
FARTH B R A (cm?)  7.78 £ 1.83 724+1.73 7.56 +1.94 7.52 +1.64 7.83+2.04 7.21+1.45
JRE K FEE(mm) 2653423  2459+3.36 26.24+3.82 2498407 2659430 24.65+3.34
JARTE B ERE(mm)  23.93+368  2250+290 2359+339 2294+344 2402+3.74 2251+2.85

Table 4. Geometric morphology comparison of the case group

= 4. WBILATLARZSEEER

JURTE SRR ta P4 ts Ps te Ps
ERINITE=ONIITE 1.86 >0.05 0.13 >0.05 211 <0.05
R INITEE N i3 3.05 <0.05 1.95 >0.05 3.06 <0.05
ERINIE=ONEY;-2 2.60 <0.05 1.15 >0.05 2.77 <0.05

TE: tas Pas tse Ps, ten Pe 20 ARG AIAFINME R . M2 . SERSZHA t B P fH.

3.3. IR 53R LA S AEEL B

FBIA SRR KA BE < WA, ZF G552 (P < 0.05), FHBIA KFP JMRHE K
T FEANTXIRAL, ZR LR (P > 0.05) (£ 5). Frb il 45 5t HE 21 2 8] B K T B 22 S 50 0 55
&, ZWiEE T m(ZE AN 2R A Cohen’s d 5, f KTHA Cohen’s d {4 0.60, i KJEFE Cohen’s d
E>4 0.45).

Table 5. Comparison of geometric morphology between the case group and control group (X £5)

F 5. HHIESXTIREZ B (X +s)

JUAT 4L kAN Sof 1 2 t{H P A
SRR ] B K AR (em?) 7.54 +1.80 8.15+2.02 2.77 <0.05
SRR T 5 K B8 (mim) 25.66 + 3.97 26.35+4.19 1.47 >0.05
SRR ] B KB (mm) 23.29 +3.42 24.37 +3.88 2.57 <0.05

4. +ig

NEKATE 2 &5 — @ IR B  “Ae i s” , Wil S FEMRT. Rl . ey
JH FE 2 1 BB 7 # (infrapatellar fat pad, IPFP) LA S #R5GT I Hl 1) Kager's 7 #8455, X Lo fiig 17 &5 F AT
VAT S T RN, 4iFiXTifae, B5XRWINEE MK, Bai, CEREN, &
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TR, SRR Hoffa IR, SRS R R AMARA SR, I H AT T MR T
N =Y — @RS T DR 5 1 R R A R [5]-[7]

Kager’s 5 [ 2[R FE X 4R BRI BAGE . JCHORAE ORI ERIETT IH, JEE B EZIMEH . KFP 25
ERES A — AT AL, A el = FB o 4L, 70 RO TR I BB AHOGHE” AT ERER R B
FUUBEAR SG AR DL R “ SRR BRI AT R EE 7+ BRI JULREEAT 5% S B T BROG 1Y B e I A2 20T 9842 BRAEE
FHOR T OR P B A Rt L B K R BRI PO SE AR BT DAt K PR B 3 B e A2 e, Rl 2 R
M i 2P 0 A A2 S 2 PO 39 50 0 A1 BRBEE B R KON 705 RIS R ER A J5 W B Th OIS s =& DRI
X ERBEBEAT A BRI [1]. Z I TR, KPP AMUAERFSSFAET, ATLOUBRBR SR —Fh “Hi=as" 1
YRR, xR 52 20 QU O SR 06— Fp A BRPE SR o, [R) I 8 R 2 20 o st IS, Xk 3 PR AR e W FE A 7 A HE 7
AHERBER, & 5ER KFP, PR i th 2 5 2% 1 K[8] [9]. 2 Al W7t i id MR A & 5l 45U 5 2R
KA LEBNIBEIERERI, IS TR KPP FEER o 1 28 (A SR T BT IR SE A, 3k T BRI R 1 2 T8
7R 0A), P PR T2 1 7[8] [10] [11]. Szaro 25 NI, KFP PEAATES AL IR & G54, IX Pl 45 45
H R AR 2 5 R BRI [2]: RIS Screen S8 NI, JURH S AEAR SR RIS LEER I B 5 1K) KFP o
FiR, 378 KPP JOAEIR S QU e 5 BRI AT — € IR R E[12] . DL EREFEE Ui, KFP X T 4ERFER
T ) IE W 5 A RS E R SO K

BRMEEENRIL, BRRATE R RIEE SRR LR IPFP (LT SAEE €M ZES, RO R R
TR IPFP SR B KIS JRE < IRIGHY 1R # # [13] - Romero-Morales <5 A\ 3 i 7 W %€ & 31 »
PRI B KPP AR FEIG /N T BRI IE % 4 [14]. XTELTHEA, MR K Ae s o 4 R BLER G 17 ) B i 45
g, JFHXS T EROCT IR BRI 4544 LR BRI A B0, MR & BAT AL ) SR BOR [15] [16]. {5 H Al
T MR BRI KPP LTS A W FEAT5 8D ASHE 78 3 B I 0F LU PR 45 07 58 5 B 11 3 KPP
JUITRAE A I —— SR B0 S KPP JOIRTH S KTHAR SR < BRI IR, SR0# IPFP fERSCT &%
TG IR SN, DLW AR T Xt A B S A B S — e IR E T, X e — e R B KFP
(K3 JLART T2 0T BR B0 (12 AT — 5 1048 S RO SO IR JERE/N, T - R A AT 455 22e
PERIRTRE . 70 Wi AR ZE R AT REJRL R . — T, B/ KPP 7 BRI 52 2161 0 I 3t B DR fie
B9, RS2 ORI S J7 I, UMK KEP G FR A B DA R B ORY RE RS,
FURME HRBE R N L E S EORIE AR B,

T NI, AR FEEAL IPFP (KL thAr fE 5@ (225 [17], AHIE 7T 20 5% s 1l 21
5 A PTAAFEER . D], R KPP USRI, A WEIE B IORI R K. &
FE > ikdl; PRAAFRIM A Z 8 JOIRTI i KTIAR 882, JE RS TE G 2225 40 5 R UL NI 4 KFP
SRR FEE JEREYI>40 LA EAEER A AWFFESE RS KA R Ok A — 5. 7047 55 ok
HIH KPP JURE SR Z R R A — Tl T B ek z2m, Sl thamt, wilgian L
TS KT 2ot 5 — i A IhREM L A, WIREN BIERIRE S A s a2 1 bk, B vkERag
H RS2 A ER, 5P R A5 S SR M Ry IS5 R o AR E RS A KFP JLAT A AN R 7E —
SEREFE LU B KFP A5 B A SF & 1 38 In i i A A2 R AR A 3

A FAA A SRR 25—, 200 KFP LRSI R 2 2 FE, A TR TR R R — € 1
A2, BMIL BUOVEERIRETARMARIGT: 55—, ST RIS R 2 KFP LTI AS I 2 5 8 R4S
EEEUR . VT RS RFEA B I AL 2

B, A BT MR 2B TR, KPP JUATTRZES XS T BRBE 45 05 i i2 S A — g
MR, BB B KPP SRR KR B < BRI IER ¥, —HHFAEREER, HKFP K
JUMES SFE . SR RA K.
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EemB
H K B ARk 4 B B 10 H (81571673).

S TR ER
A FFAFE BRI B ER R L RSt (F b5 : QYFY WZLL 30272).
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