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HE.Hr @D AR AR R (CKD) &4 B o tbfo B IEA #4847 00 TALHF & 3R
R EAS L CKD L PR AL, ik BBRTEXFETERITSKE M CKD &4 168 4], 455
kT £ (GRF)% 4 3 41: A Z1(GFR=90 ml/min),B 4(GFR:60 ~ 89 ml/min),C 41(GFR:30 ~ 59 ml/min);
) B R IR B % X 46 ) A b RB 4L, xT &40 CKD B & vA RS IR 2L % 9K, /7 GRF. S JJUBF(Scr) | f2 fk & &
(BUN)F Bt & Rt AT S S SRR Fied, R ANLELRAEE ZHRAEIKRI 5 EA
M, £ F A% FEL(P<0.05);B W K2 LR RE  EHIREEFH K PSV.RI 5 - @aar, 234
%t FFEL(P<0.05);C AR MEKZE KIAEE KRR EFHREE IR PSV.EDV.RI.PI A K i &5
sTRRARIL, 2 F A4 EL(P<0.05), 4it WREMTH CKD B F K Hith A TR FRELER.
BEFTHERREF RESE LARE TGS W HSE, X CKD BFHWATFLANRFMER LA TSR
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Ultrasonographic value in early diagnosis of chronic kidney disease

Ji- hong Zhu, Ke Wen, Ying-hong Chen, Hui Xia
(Department of Ultrasonography, the Affiliated Huaihe Hospital, Henan University,
Kaifeng, Henan 475000, China)

Abstract: Objective To compare the indexes of renal function and renal ultrasonography in patients with chronic
kidney disease (CKD) at different stages and to analyze the application value of ultrasonography in the diagnosis of
CKD. Methods According to glomerular filtration rate (GFR), 168 patients with CKD were divided into 3 groups, i.e.
group A (GFR = 90 ml/min), group B (GFR:60-89 ml/min) and group C (GFR:30-59 ml/min). And 46 health cases
were selected as control group. The renal function indexes including GRF, Scr and BUN were measured and the
renal ultrasonography was carried out in all patients with CKD and control subjects. Results There were significant
differences in the cortical thickness and RI of the aortic and segmental arteries between the group A and the control
group (P < 0.05). There were significant differences in the kidney length, the cortex thickness, PSV and RI of the
aortic and segmental arteries between the group B and the control group (P < 0.05). There were significant
differences in the kidney length, the thickness of cortex and medulla, the renal blood flow, and PSV, EDV, RI and
Pl of the aortic and segmental arteries between the group C and the control group (P < 0.05). Conclusions
Comparison of the indices of renal function and renal ultrasound examination in different groups of CKD suggests
that at early stage of renal damage, ultrasonography is a sensitive and early diagnostic method, and has important
significance in early diagnosis and treatment of CKD.

Keywords: chronic kidney disease; ultrasonography; renal function; early stage

Wk H #1:2016-10-08

< 127 -



T E A A

521 %

% 1k 5 %% (chronic kidney disease, CKD ) ()5 ]
B8 LA R PR 5 I B INERo A /N
- [T 5. CKD A UGG (GFR &R4F 1Y T [
R R, HF B LRI g i, L, &
FLR B CKD T4 B D Re i 22 W5 5 vy 2o
TR B IR O B E VAN i s S AR T 2
e A, (HUR7E B R A R0, ol T B SR R
HHES B RETE PRI K A AN BE R B S ol A
A Ao JH At D 2 Sy B 0 R s P o T T RE AR
S HATIEFERR R AR . A SO P K A 1) A B
K VAR B H CKD A ) 2 B 1 B i 3 R B A T
B HE R 7 2 s R R A, PRI A R A 2 A AT
R I T e e i) B
1 #ERSFHIE

— AR

CKD &+ /NER JiE 1 % (glomerular filtration
rate, GRF )M, 734 5 44 . A 2H(GFR =90 ml/min);
BZH(GFR:60 ~ 89 ml/min);C Z1(GFR:30 ~ 59 ml/min);
D 4 (GFR:15 ~ 29 ml/min);E 2H(GFR:<15 ml/min).
T D.E B FmiEEE, I K2, HA R
7% FEME R CKD MFSE, BOREBGZ M 41
o MBI B R AR R BE T 2R T CKD B
168 {5l . Hr, 5344 86 il , Lotk 82 il s 4F U4 34 ~ 67
4 (477 £6.1)% ;000 A 2H(64 i), B 4H (62
1) ,C 2 (42 f51) . [mI e U B A2 1 46 151
MR Hor, B 25 491, 2otk 21 4915 474 33 ~ 66 47,
V14 (46.8 + 49) % 2G40, CKD 43314 4H S5 %)
PR AEATIS (P R 55 T 25 A e ge i 2%
1.2 FHik

A 2 K GRF . Ifil JLEF (serum creatinine,
Scr) . IfiL R Z %A (blood urea nitrogen, BUN) %% 53 fig
KAty s [R)RFx AT A7 f 4R R EUB-6500 % (0 %
B2 W, R EE R 2 ~ 5 MHz, WA i
B RS 0 R0 3 B AR L B o R B LA R e o J 5
B IZITRG AT I 25 SR A 3 YR S S AR, R
BF Tk Brsh ik i, 4 235 8 (pulse wave,
PW)I 1 3= 5 Bk BEah Dk i i 24, 10 545 sh ki
45 W {3 1% (peak systolic velocity, PSV) . &F 1K oK
10197 34 (end-diastolic velocity, EDV) . FH 7 45§ %% (re-
sistance index,RI1), # 31§58 #4 (pulsatility index,Pl),
FEHHE B A Q(ml/min)=1 x D2/4 x Vmean x 60

11

[D ' sk N4, Vmean=(PSV+EDV)/2].
1.3 Sit=FHE

K SPSS 18.0 e it i AT E A o3 A, Irds:
FHE ORI AR + ARvfE2E (x £ ) FIR . B JoXHIRA
K A B.CH 4 At BT I 22904, JrZEst.
PR BAER S ESE R, a8 RS G
BRI ] FEA AR B TR P REAS ¢ 4556 (A 415 %]
2 /B A5 XYL IC 5% HR4L ). P<0.05 My 255
Aot L.

2 R

2.1 'BREIhEE GRF.Scr.BUN
XTHRZH M2 A B.C 4] 4 Hilbd5 2504,
5. HEHBIRA ISR 555 IEA0 i .
IRIG AT A 5T IRZ B 2H 5 X IR4, C 20 5 %R
HAEFCXT ZERHP PIAEAS ¢ K560 . A 4L E B IE GRF
Scr .BUN 55X EZIAR L 22 S o4 it 2 . B 41
HENE GRF 5 xf I AH Lk 22 A g it 2= B X,
BUN . Scr 5 X} R4 AH 25 57 o4t 124 8 X ; C 4l iR
B E GRF.Scr .BUN S5xf BEZHAH L, 2R AS
TR . ILER 1.
22 BREKZR.EREE.BREE

XTHRZH M A B.C 4l 4 Hilbts 25040, T
FF. HAEHBIEZ RS, A5 IEA S i .
IRIG AT A ST IRZ B 2H 5 X IR4, C 20 5 %) R
AR FERHPPIAEAS ¢ K250 . A AL E B AR
BERE L 50T R HE , 25 57 R Ge vt 2438 55 R
JESXTHRAIAR L, 22 A G T2 L B L EBE T
JERE 55X RAH AR L, 22 S i 8 S R AR
Fe R SR H, 22 R A Gt L C AR
HE MR AR R LR o JE B 5 X R A L, 25
S¥AGIEE L W 2,
2.3 HABREERKNMTSE L

XTHRZH M2 A B .C 4] 4 Hilbd5 225040,
5. HEHBIRA ISR, 55 IS i .
IRIG HEAT A 45X IR ZH B 4 55X R ZH , C 4 500 IR
HARB AT FERI B BIREAS (K56, A 41 E 50k PSV.
EDV .PI 5X MR AH L, 22 R T4t it22 5 3 30
Ik RI SRR, 2R BAGIFE L. BAFE
SIFKEDV LUK Pl 5XfBRAIAH L, 2R Eai¥*E
X Ehk PSV Rl SXTREAMI L, 2 7 HA G+
B X, CHF sk PSV.EDV.RI LUK Pl 5%t HEZHAH
b, 2R a g2 E L, Wk 3,
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IRYREL, 4 B 7S K A A8 P P IS W B9 0 B

K1 BEMGBEEER (xts)

285 GRF/(ml/min) BUN/(mmol/L )
X HEZH (n=46) 98+19 52+2.4
A4 (n=64) 95 + 24 5.8+3.3
t{H 6.554 -2.521
Py 0.812 0.385
Bl (n=62) 70 +28 6.3+3.9
tfl 5.117 -0.654
P{H 0.012 0.754
C4l(n=42) 5131 82+43
t{H 9.228 2.014
PE 0.025 0.011

x2 BREBERES (em,xts)
2051 Kz J IR TR
X HEZH (n=46) 10.35+ 1.56 2.04+0.53 0.79+0.31
A#l(n=64) 10.34 + 1.58 179 £1.75 0.77 +0.29
t{H 6.287 0.652 2.142
P 0.689 0.031 0.418
B41(n=62) 9.23+2.52 1.58 +1.98 0.74+0.22
tA 4.667 2.114 5.221
PAi 0.014 0.024 0.287
C#(n=42) 8.44 +3.21 1.44 +0.69 0.65+0.24
t{H 0.385 2314 1.002
P14 0.033 0.036 0.025

R3 BEFHFRMFTESEHLEE (xzxs)

a5 F B 3h ik

PSV/(cm/s) EDV/(cm/s) RI Pl
tHR41(n=46) 60.18 + 10.49 34.41+581 0.64+0.06 1.04+0.08
A#l(n=64) 60.02+11.20 31.25+5.11 0.65+0.05 1.05+0.06
tfE 8.210 5.211 -1.665 -0.885
P4 0.588 0.594 0.576 0.458
B#(n=62) 59.32+824 30.54x822 0.77+0.9 1.07+0.02
H{H 11.274 5.247 -5.772 -1.008
P 0.168 0.188 0.036 0.589
C#4(n=42) 5532+891 27.04+9.12 0.82+04 1.09+0.02
t{H 11.026 4.011 -2.102 -0.110
PAi 0.011 0.189 0.027 0.181
2.4 FHEBHEEINEKILTSELER

XTHRZH M A B.C 4l 4 Hilbds 225040, T
FF. HAEHBIEZ R, FF A A0 .
IRIG AT A H 5T IRZ B 2H 5 X IR4, C 20 5 %) IR
HARF X R PIREA ¢ K560, A ZHEESN K PSV .
EDV LUK Pl 5xf BRAIAH L, 22 R TR 228
Brahlik RI SXTREAMLL, 2R HAESIFE L. B
ek EDV Pl SXF AL, 2R G
S BEshfk PSV RI ST HBAHAM L, 22 7 A Geit2¢

. C4HE:Bhk PSV.EDV .RI LI} Pl 5%} B 2H 4
b, 225 WA S rE L. Wk 4,

R4 BABRDRKMBSHELE (xxs)
215 FLEK
PSV/(cm/s) EDV/(cm/s) RI Pl

XIHEZH(n=46) 55.11+7.74 17.09+7.12 0.62+0.08 1.00+0.09
A#(n=64)  51.23+7.02 16.38+5.02 0.63+0.07 1.03+0.10
t1H 14.101 5.247 -2.000 -0.335
PH 0.221 0.623 0.235 0.332
B4 (n=62)  50.73+6.00 14.08+5.72 0.72+0.04 1.09=0.11
t1H 6.417 5.824 -2.347 -1.286
P{E 0.239 0.121 0.023 0.478
C#H(n=42)  4253+7.09 10.28+7.12 0.79+0.05 1.20=+0.13
1y 14.593 5.674 -0.235 -4.324
PIE 0.029 0.115 0.036 0.295

25 FRAEBMRESHLILER

XTHRZH M A B .C 4] 4 Hilbts 25040, %
FF. HAEHBIRZ RS, 7 A A0 .
IRIG AT A ZH 5T IRZ B 2H 5 X IR4, C 20 5 %R
HARFCXT GORHYBIREAS ¢ K556, X BRZH B 1 >
(718.98 + 102.16 )ml/min, A.B.C 3 £H "5 IfiL. 3 & 43 )
J3(711.31 £ 114.18) . (695.14 + 173.26 ) F11(431.75 +
125.41)ml/min. A B ZH A9 LI & 5351 5 %t BREZHAH
I, t=4.369, P=0.099;=6.325, P=0.078, 2 F¥T
Guit2E 2 S C A E R 5 RALAR L e =
12.351,P=0.014, Z R A5 #FE .

3 it

Il R_EPFA CKD 1Y 3 B PRI AT B 16 A
PR S DIRELE AR A A o B R S o T A A
WIZWT SARIER (0 i T2 4 0k A, B ICEAE K
Wk AR, X fes 00 1 e e I I S B g FH A
HY, EoRekAr , —Le L CKD A GFR B¢
AT ThREIIES, IR L CKD # [H R W 2 i
AV T VA S 1 o, L, AT CKD f&
T NEE E RO IR TAER 55 2 2

DIER®FFR RN, FKES TR UIHE
K, CKD 1955 BEAR Ak fie ik AR A i R0, — 343
CKD 3 FAH B S ot B [l 7 14 i R 300, 1 HL,
5 P 3 Bk BE 16 5 (R1) = 0,709 2 1 16 o 20 B E
TR KB Arn s . A HGEFR, A #B5 CKD 3
R0 3 3 Bk Besh Dk s A R1 B
81 15 A 003 8N )2 AR AR, B BUN . Ser . Cer HI
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DL BA 5 S i T LR P R R S D
WERE LTt S DiRe A b is bk A A 7 .
A HRIEFR, CKD 75 43780 55115 R 40 H A BH ff 1) % g
KFZ, HATHETR AT UAE R T & DI RE 32 0 F2 1)
HESEL, TEXF CKD 2Wr 5167 it B F2AE
Hq [11] 5

AT 168 B TAPRL 21121 CKD 4 .
T TR E AL AE bR B B R R . L R A A
ALFE <A K B P PRGN AR R I TR LA
KRB FRERE 5 38 R (0 225 8 P L Bl ik ot 9
BB AR . AP, R CKD B (A
41) BN D Re A A A R B AR Mk, GRF
Scr .BUN 5 BEAHAH HE , 22 S oG24 X H R
P e R A2 e SR B I BNk Bl R E
2Bk, HSX AN, Z2RECASIFEE
Yo BT ENEE RIS MCEERE S, RE &
P13 (H GFR 8K TR, H BUN Scr I & . 7E
TEFEREI, T LA A A A A e e T
HPE I A1 8 AN R A A T Y R R
K EIK BBk Rl S5, 7 28 4 CKD & H 1)
R ERR AN S % WA BT ReHE i
B 41 H B GRF JF4A B AL, {HZ BUN,
Scr AATEIEH VL, HAARAG AR A7) A& BEAS I H B
(R4 5 5 (L R P R A Gn B AR R IR =
Sk BNk PSV \RI B H A {L , 5% B4 AR L,
SEWH BEGFRE L. ML iR T
FEFE R A . BERE B T RE R N, C
20 £ B IE GRF . Scr BUN 147 H 39 S5, Tl s U
K&, BRERE . SRR . 330 kA B s bk
PSV/IEDV/RI/PI K¢ ' Ik ' i 97t 2 357 4 30 B {2 25 4k,
XA, 2R A SRR S Ik, Bk
GRF.Scr .BUN 195 T e A5 1k ki 2 FLEE 75 48 b o A
FE I A B T RE B 2 Wb R — B . R
CKD S 1B a3 b, L Dy AR A 2 IR th 9L 5+
(RN ERSN Ny )N A NIk WA e C AR 2 B
RS IOE B A0 T R A8 Ak, 0 KT R B 000 A
JEA 5 5 A — 2 AN

DIfE CKD % A 2 B o e A= f R 2 th B 5
B ARG, A A B VR R e
B R WL A 2, B i SRR B R R, T
B 4 1145 R 722 5 IR 72 114 TEAH SR TS  e )
B R UL A T AT BT B R 2 e,
A FHZEMEE SR L, ATk

— AW FORIIME R T E N, AR AR —
Pz 4 JCR | a] EE PRI ARG A 5 1, XIS
A T R K S T AN R4 R R AT B A
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